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T HIS WORK is intended to furnish the Student and Practitioner with an 
accurate view of the Anatomy of the Human Body, and more especially 
the application of this science to Practical Surgery. 

One of the chief objects of the Author has been, to induce the Student to 
apply his anatomical knowledge to the more practical points in Surgery, by 
introducing, in small type, under each subdivision of the work, such obser- 
vations as shew the necessity of an accurate knowledge of the part under 
examination. 

Osteology. Much time and care have been devoted to this part of the work, 
the basis of anatomical knowledge. It contains a concise -description of the 
anatomy of the bones, illustrated by numerous accurately-lettered engravings, 
shewing the various markings and processes on each bone. The Attachments 
of each muscle are shewn in dotted lines (after the plan recently adopted by 
Mr. Holden), copied from recent dissections. The articulations of each bone 
are shewn on a new plan ; and a method has been adopted, by which the 
hitherto complicated account of the development of the bones is made more 
simple. 

The Articulations . In this section, the various structures forming the joints 
are described ; a classification of the joints is given ; and the anatomy of each 
carefully described : abundantly illustrated by engravings, all of which are 
taken from, or corrected by, recent dissections. 

The Muscles and Fascia;. In this section, the muscles are described in 
groups, as in ordinary anatomical works. A series of illustrations, shewing the 
lines of incision necessary in the dissection of the muscles in each region, are 
introduced, and the muscles are shewn in fifty-eight engravings. The Surgical 
Anatomy of the muscles in connection with fractures, of the tendons or 
muscles divided in operations, is also described and illustrated. 

The Arteries: TH& course, relations, and Surgical Anatomy of each artery 
are described in this section, together with the anatomy of the regions 





i 

containing the arteries more especially involved in surgical operations. This 
part^Ttfae work is illustrated by twenty-eight engravings. 

The Veins are described as in ordinary anatomical works ; and illustrated 
by a series of engravings, shewing those in eacli region. The veins of the spine 
are described and illustrated from the well-known work of Breschet. 

The Lymphatics are described, and figured in a series of illustrations copied 
from the elaborate work of Mascagni. 

The Nervous System and Organs of Sense* A concise and accurate descrip- 
tion of this important part of anatomy has been given, illustrated by sixty-six 
engravings, shewing the spinal cord and its membranes; the anatomy of the 
brain, in a series of sectional views ; the origin, course, and distribution of the 
cranial, spinal, and sympathetic nerves ; and the anatomy of the organs of 
sense. 

The Viscera . A detailed description of this essential part of anatomy has 
been given, illustrated by fifty-five large, accurately-lettered engravings. 

Regional Anatomy . The anatomy of the perinaeum, of the ischio-rectal 
region, and of femoral and inguinal hernia, is described at the end of the 
work; the region of the neck, the axilla, the bend of the elbow, Scarpa’s 
triangle, and the popliteal space, in the section on the arteries ; the laryngo- 
tracheal region, with the anatomy of the trachea and larynx. The regions 
are illustrated by many engravings. 

Microscopical Anatomy . A brief account of the microscopical anatomy of 
some of the tissues, and of the various organs, has also been introduced. 

The. Author gratefully acknowledges the great services he has derived in 
the execution of this work, from the assistance of his friend. Dr. H. V. Carter, 
late Demonstrator of Anatomy at St. George’s Hospital. All the drawings 
from which the engravings were made, were executed by him. In the majo- 
rity of cases, they have been copied from, or corrected by, recent dissections 
made jointly by the Author and Dr. Carter. 

Thg* Author has also to thank his friend, Mr. T. Holmes, for the able 
assistance afforded him in correcting the proof-sheets in their passage through 
the press. 

The engravings have been executed by Messrs. Butterwortli and Heath ; 
and the Author cannot omit thanking these gentlemen for the great care and 
fidelity displayed in their execution. 


W iltox -Street, Belgkave-Squabe : 
August, 1858 . 
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ANATOMY, 

DESCRIPTIVE AND SURGICAL. 


Osteology. 

I N the construction of the human body, it would appear essential, in the first 
place, to provide some dense and solid texture capable of serving as a frame- 
work for the support and attachment of the softer parts, and of forming cavities 
for the protection of the more important vital organs ; and such a structure we 
find provided in the various bones which form what is called the Skeleton. 

Structure and Physical Properties of Bone . Bone is one of the hardest struc- 
tures of the animal body ; it possesses also a certain degree of toughness and 
elasticity. Its colour, in a fresh state, is of a pinkish white externally, and deep 
red within. On examining a section of any bone, it is seen to be composed of 
two kinds of tissue, one of which is dense and compact in texture, like ivory ; the 
other consisting of slender fibres and lamella), which join to form a reticular 
structure ; tliis, from its resemblance to lattice work, is called cancellous. The 
compact tissue is always placed on the exterior of a bone ; the cancellous tissue is 
always internal. The relative quantity of these two kinds of tissue varies in 
different bones, and in different parts of the same bone, as strength or lightness is 
requisite. Close examination of the compact tissue shows it to be extremely 
porous, so that the difference in structure between it and the cancellous tissue 
depends merely upon the different amount of solid matter, and the size and number 
of the spaces in each ; the cavities being small in the compact tissue, and the solid 
matter, between them abundant ; whilst in the cancellous tissue the spaces are 
large, and the solid matter in smaller quantity. 

Chemical Analysis. Bone consists of an organic , or animal, and an inorganic , 
or earthy material, intimately combined together ; the animal matter giving it 
its elasticity and toughness, the earthy part its hardness and solidity. The animal 
constituent may be separated from the earthy, by steeping bone in dilute nitric 
or muriatic acid : by which process, the earthy constituents are gradually dis- 
solved out, leaving a tough semi-transparent substance, which retains, in every 
respect, the original form of the bone. This is often called cartilage, but differs 
from it in the following respects : viz., that it is softer and more flexible, and, 
when boiled under a high pressure, is almost entirely resolved into gelatine. 
Cartilage does, however, form the animal basis of bone in certain parts of the 
skeleton. Thus, according to Tomes and De Morgan, it occurs in the petrous 
part of the temporal bone ; and, according to Dr. Sliarpey, on the articular ends 
of adult bones, lying underneath the natural cartilage of the joint. The earthy 
Constituent may be obtained by subjecting a bone to strong beat in an open fire 
with fr©3 access of air. By these means, the animal matter is entirely consumed, 
the earthy part remaining as a white brittle substance, which still preserves the 
original shapa of the bone. Both constituents present tho singular property of 
remaining unaltered in chemical composition after a lapse of centuries. 

B 
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The organic constituent of bone forms about one-third , or 33*3 per cent. ; the 
inorganic matter, two -thirds, or 667 per cent. : as is seen in the subjoined analysis 
by Berzelius : — 


Organic Matter , 


Inorganic , 
or 

Earthy Matter , 


Gelatine and Blood-vessels 
/Phosphate of Lime . 
Carbonate of Lime . 

- Fluoride of Calcium 
Phosphate of Magnesia . 
^Soda and Chlorido of Sodium 


33 * 3 ° 

51-04 

1130 

2’0O 
I * l6 
I '20 


1 00*00 

Some chemists add to this about one per cent, of fat. 

The relative proportions of the two constituents of bone are found to differ in 
different hones of the skeleton , as shown by Dr. Owen Rees. Thus, the bones of 
the head, and the long bones of the extremities, contain more earthy matter than 
those of the trunk ; and those of the upper extremities somewhat more than the 
corresponding bones of the lower extremity. The humerus contains more earthy 
matter than the bones of the fore-arm ; and the femur more than the tibia and 
fibula. The vertebra?, ribs,, and clavicle, contain nearly the same proportion of 
earthy matter. The metacarpal and metatarsal bones contain about the same pro- 
portion as those of the trunk. 

Much difference exists in ’ the analyses given by chemists as to the proportion 
between the two constituents of bone at different periods of life. According to 
Schreger and others, thero is a considerable increase in the earthy constituents of 
the bones with advancing years. Dr. Rees states that this is especially marked 
in the long bones, and the bones of the head, which, in the foetus, do not contain 
the excess of earthy matter found in those of the adult. But the bones of the 
trunk in the foetus, according to this analyst, contain as much earthy matter as 
those of the adult. On the other hand, the analyses of Stark and Yon Bibra show, 
that the proportions of animal and earthy matter are almost precisely the same at 
different periods of life. According to the analyses of Yon Bibra, Yalentin, 
and Dr. Rees, the compact substance contains more earthy matter than the can- 
cellous. The comparative analysis of the same bones in both sexes shows no 
essential difference between them. 

There are facts of some practical interest, bearing upon the difference which 
seems to exist in the amount of the two constituents of bone at different periods 
of life. Thus, in the child, where the animal matter predominates, it is not un- 
common to find, after an injury to the bones, that they become bent, or only 
partially broken, from the large amount of flexible animal matter which they 
contain. Again, in aged people, where the bones contain a large proportion of 
earthy matter, tho animal matter at the same time being deficient in quantity and 
quality, the bones are more brittle, their elasticity is destroyed ; and, hence, 
fracture takes place moro readily. Some of the diseases, also, to which bones are 
liable, mainly depend on the disproportion between the two constituents of bone. 
Thus, in the disease called rickets, so common in the children of scrofulous 
parents, the bones become bent and curved, either from the superincumbent weight 
of the body, or under the action of certain muscles. This depends upon some 
defect of nutrition, by which bone becomes deprived of its normal proportion 
of earthy matter, whilst the animal matter is of unhealthy quality. In tho 
vertebra of a ricketty subject, Dr, Bostock found in 100 parts 7975 animal, and 
20*25 earthy matter. 

Form of Bones. The various mechanical purposes for which bones are employed 
in the animal economy require them to be of very different forms. All the scien- 
tific principles of Architecture and" Dynamics are more or less exemplified in the 
construction of this part of the human body. The power of the arch in resisting 
superincumbent pressure is well exhibited in various parts of the skeleton, such as 
the human foot, and more especially in the vaulted roof of the cranium. 
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Bones are divisible into four classes : Long , Short, Flat , and Irregular . 

The Long Bones are found in the limbs, where they form a system of levers, 
which have to sustain the weight of the trunk, and to confer extensive powers of 
locomotion. A long bone consists of a lengthened cylinder or shaft, and two ex- 
tremities. The shaft is a hollow cylinder, the walls consisting of dense compact 
tissue of great thickness in the middle, and becoming thinner towards tho extrem- 
ities ; the spongy tissue is scanty, and the bone is hollowed out in its interior to 
form the medullary canal. The extremities are generally somewhat expanded for 
greater convenience of mutual connection, for the purposes of articulation, and to 
afford a broad surface for muscular attachment. Here the bone is made up of 
spongy tissue with only a thin coating of compact substance. The long bones are, 
the clavicle , humerus, radius , ulna , femur, tibia, fibula, metacarpal, and metatarsal 
bones, and the phalanges. 

Short Bones. Where a part of the skeleton is intended for strength and com- 
pactness, and its motion is at the same time slight and limited, it is divided into a 
number of small pieces united together by ligaments, and tho separate bones are 
short and compressed, such as the bones of the carpus and tarsm. These bones, in 
their structure, are spongy throughout, excepting at their surface, where there is a 
thin crust of compact substance. 

Flat Bones. Where the principal requirement is either extensive protection, or 
the provision of broad surfaces for muscular attachment, wo find the osseous struc- 
ture expanded into broad flat plates, as is seen in the bones of the skull and the 
shoulder-blade. These bones are composed of ' two thin layers of compact tissue, 
enclosing between them a variable quantity of cancellous tissue. In the cranial 
bones, these layors of compact tissue are familiarly known as the tables of the skull; 
the outer one is thick and tough, the inner one thinner, denser, and more brittle, 
and hence termed the vitreous table. The intervening cancellous tissue is called 
the diploe. The flat bones are, tho occipital, parietal, frontal, nasal, lachrymal, 
vomer, scapulae, ossa innominata, sternum •, and ribs. 

The Irregular or Mixed hones are such as, from their peculiar form, cannot be 
grouped under either of the preceding heads. Their structure is similar to that of 
other bones, consisting of a layer of compact tissue externally, and of spongy 
cancellous tissue within. The irregular bones are, the vertebrae , sacrum, coccyx, 
temporal, sphenoid, ethmoid, superior maxillary , inferior maxillary, palate , inferior 
turbinated, and hyoid. 

Surfaces of Bones. If the surface of any bone is examined, certain eminences 
and depressions are seen, to which descriptive anatomists have given the following 
names. 

A prominent process projecting from the surface of a bone, which it has never 
been separate from, or moveable upon, is termed an apophysis (from air otyvatc, 
an excrescence ) ; but if such process is developed as a separate piece from the rest 
of the bone, to which it is afterwards joined, it is termed an epiphysis (from eVi- 
(pvaic, an accretion). 

These eminences and depressions are of two kinds : articular, and non- articular. 
Well-marked examples of articular eminences are found in tho heads of the 
humerus and femur ; and of articular depressions, in the glenoid cavity of the 
scapula, and the acetabulum. Non-articular eminences are designated according 
to their form. Thus, a broad, rough, uneven elevation is called a tuberosity ; 
a small rough prominence, a tubercle ; a sharp, slender, pointed eminence, a 
spine ; a narrow rough elevation, running some way along the surface, a ridge , 
or line. 

The non-articular depressions are also of very variable form, and are described 
as fossae, grooves, furrows, fissures, notches, etc. These non-articular eminences 
and depressions serve to increase the extent of surface for the attachment of 
ligaments and muscles, and are usually well marked in proportion to the muscu- 
larity of the subject. 
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Microscopic Structure. If a thin transverse section from the shaft of a long 
bone be examined with a power of about 20 diameters, a number of apertures, 
surrounded by a series of concentric rings, are observed, with small dark spots 
grouped around them, also in a concentric manner. The apertures are sections of 
the Haversian canals (so called after their discoverer, Clopton Havers) ; the 
concentric rings are sections of the lamellae, which are developed around the 
Haversian canals ; the dark spots are small cavities in. the substance of the bone, 
called lacwnce. 

The Haversian canals are channelled out of the compact substance for the pur- 
pose of conveying blood-vessels for its nutrition. They vary in size from the 
to the g-'ffVo’ °f an inch in diameter, the average size being about -5^-. They 
are generally round or oval, sometimes angular. Those nearest to the outer sur- 
face, where the bone is most compact, are very small ; but towards the medullary 
canal, they gradually acquire a larger size, and open into it, or into the cells of the 
cancellous tissue. The Haversian canals are lined by a delicate membrane con- 
tinuous with the periosteum ; the smallest canals contain a single capillary vessel ; 
those larger in size contain a network of vessels ; whilst the largest contain blood- 
vessels and marrow. If a thin longitudinal section of the shaft of a long bone be 
examined, the Haversian canals will be found to run in the direction of the long 
axis of the bone, and parallel with each other, communicating freely by transverse 
or oblique canals, so as to form meshes, which are, for the most part, rectangular. 
Some of these canals open on the outer surface, to admit blood-vessels from the 
periosteum; others communicate with the medullary canal, receiving blood-vessels 
from the interior of this part. By these means, the Haversian canals establish a 
free communication between the blood-vessels of the periosteum and those of the 
medullary membrane. \ 

If a higher power is now applied to the same transverse section, each Haversian 
canal appears surrounded by a series of concentric rings, varying in number from 
eight to fifteen ; these rings are termed the lamellce , and their appearance is pro- 
duced by transverse sections of concentric layers of bone that have been developed 
around the Haversian canal, the last formed layer being deposited on the surface 
next to the blood-vessel. This concentric arrangement is not complete around all 
the canals ; for here and there one set of lamella? may be seen ending between two 
adjacent ones. Besides the lamella surrounding the Haversian canals, some are 
disposed parallel with the outer and inner surfaces of the bone ; these are termed 
circumferential lamella % and may be considered as concentric with the medullary 
canal. Others, again, penetrate between the Haversian systems ; these are termed 
interstitial lamellce. Each Haversian canal, together with its concentric lamellae of 
bone, lacunae, etc., is called a Haversian system , the blood-vessel contained in tho 
central canal being the source of nutrition to the lamellae which surround it. Nearly 
the whole of the compact tissue is made up of these Haversian systems , each one 
being, to a certain extent, independent of the rest. In a longitudinal section, the 
lamellae are seen running in lines parallel with the Haversian canal which they 
surround, except when the section passes transversely or obliquely across a canal, 
in which case an appearance is seen, somewhat similar to that observed in a trans- 
verse section. This lamellated structure may be easily demonstrated on a piece of 
bone softened in dilute acid, when the lamellae may be peeled from the surface of 
the bone in a longitudinal direction. According to Dr. Sharpey, the lamellae, in 
structure, consist of fine transparent fibres decussating each other, so as to form a 
delicate network, the fibres apparently coalescing at their point of junction. The 
lamellee are perforated, in certain situations, by bundles of fibres which penetrate 
them in a more or less oblique direction, serving to hold the several plates securely 
together. The lamellae are also perforated by numerous minute apertures placed 
at regular distances apart, which are probably tranverse sections of the canaliculi. 
With this fibrous basis of the lamellae, the inorganic elements of bone are intimately 
united. 

A transverse section of compact bone sometimes exhibits certain vacuities 
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or spaces, termed, by Messrs. Tomes and De Morgan, Haversian spaces. 
These spaces are found at all periods of life, but especially in young and grow- 
ing bones. They are characterised by an irregular or jagged outline, and are 
apparently produced by the absorption of parts of several Haversian systems, 
which have been, to a greater or less extent, removed in order to form them. 
These spaces may exist in various conditions : in some, the process of absorption 
is evidently going on ; in . others, the spaces are lined by newly -formed lamellae 
which fill up the peripheral portion of the space ; in others, the lamelloe fill in the 
whole of the space, leaving a Haversian canal in the centre. It would thus 
appear, that portions of the Haversian systems are, from time to time, removed 
by absorption, and a new system of lamellae formed in place of those previously 
existing. Sometimes these spaces may be seen filled in, at one part, by the de- 
position of lamellae ; while, at another part, they are extending themselves by 

absorption. NaWab SALSK JlW. BahaCjUB., . „ 

We have already said, that the dark spots seen m and between the lamellae 

arranged in concentric circles around the Haversian canals, are the lacunae. These 
are minute cavities existing in the osseous substance, having numerous fine tubes 
called canaliculi issuing from all parts of their circumference. In fresh bones, each 
lacuna contains a delicate cell, with pellucid contents, and a single nucleus ; and 
from the cell numerous fine processes are given off* which fill the canaliculi. 
These are the bone cells , discovered by Yirchow. The lacunas are oval flattened 
spaces, lying parallel to the direction of the lamella*. The canaliculi issuing from 
them are extremely minute, their diameter ranging from to of an 

inch. They communicate freely with the canaliculi of adjoining lacuna*, some 
opening into the Haversian canals, or into the cancclli of the spongy substance, 
and some upon the free surface of the bone. By this communication between the 
lacunae and canaliculi traversing the entire substance of the bone, the plasma of 
the blood is carried into every part.* 

Vessels of Bone. The blood-vessels of bone are very numerous. Those of the 
compact tissue are derived from a close and dense network of vessels, ramifying 
in a fibrous membrane termed tlio periosteum, which covers the surface of the bone 
in nearly every part. From this membrane, vessels pass through the minute 
orifices in the compact tissue, running through the canals which traverse its 
substance. The cancellous tissue is supplied in a similar way, but by a less numerous 
set of larger vessels, which, perforating the outer compact tissue, are distributed 
to the cavities of the spongy portion of the bone. In the long bones, numerous 
apertures may be seen at tho ends near the articular surfaces, some of which give 
passage to the arteries referred to ; but the greater number, and these are the 
largest of them, are for the veins of the cancellous tissue which run separately from 
the arteries. The medullary canal in the shafts of the long bones is supplied by 
one large artery (or sometimes more), which enters the bone at the nutritious 
foramen (situated, in most cases, near the centre of the shaft), and perforates 
obliquely the compact substance. This vessel, usually accompanied by one or two 
veins, sends branches upwards and downwards, to supply the medullary membrane, 
which lines the central cavity and the adjoining canals. The ramifications of this 
vessel anastomose with the arteries both of th£ cancellous and compact tissues. In 
most of the flat, and in many of the short spongy bones, one or more large apertures 
are observed, which transmit, to the centre of the bone, vessels corresponding t'o 
the medullary arteries and veins. 

The veins emerge from the long bones in three places (Kolliker). I. By a large 
vein which accompanies the nutrient artery ; 2. by numerous large and small 
veins at the articular extremities ; 3. by many small veins which . arise in the com- 
pact substance. In the flat cranial bones, the veins are large, very numerous, and 

* Virchow believes that the canaliculi are also occupied by animal fibre continuous with 
the cell that fills the lacuna ; and that they have no direct open communication with the 
Haversian Canal before maceration. The whole account of the structure of bone in Lect. iv. 
of his Cellular Pathology, translated by Dr. Chance, will well repay perusal. 
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run in tortuous canals in the diploic tissue, the sides of the canals being formed of 
m thin lamella of bone, perforated here and there for the passage of branches from 
the adjacent eanceili. The veins thus enclosed and supported by the osseous 
Structure, have exceedingly thin coats ; and when the bony structure is divided, 
they remain patulous, and do not contract in the canals in which they are con- 
tained. Hence the constant occurrence of purulent absorption after amputation, 
in those cases where the stump becomes inflamed, and the cancellous tissue is in- 
filtrated and bathed in pus. 

Lymphatic vessels have been traced, by Cruikshank, into the substance of bone, 
but Kolliker doubts their existence. Nerves are distributed freely to the periosteum, 
tod accompany the nutritious arteries into the interior of the bone. They are said, 
by Kolliker, to be most numerous in the articular extremities of the long bones, in 
the vertebrae, and the larger flat bones. 

v Periosteum . The bones are covered by a tough fibrous membrane, the periosteum, 
which adheres to their surface in nearly every part, excepting at their cartilaginous 
extremities. Where strong tendons or ligaments are attached to the bone, the 
periosteum is incorporated with them. It is highly vascular ; and from it, numerous 
vessels pass into minute orifices which cover the entire surface of the bone. It 
consists of two layers closely united together ; the outer one formed chiefly of 
connective tissue, containing occasionally a few fat- cells ; the inner one, of elastic 
fibres of the finer kind, which form dense membranous networks, which can be 
again separated into several layers (Kolliker). In young bones, the periosteum is 
thick, and very vascular, and is intimately connected at either end of the bone 
with the epiphysal cartilage, but less closely with the shaft, from which it is 
separated by a layer of soft blastema, in which ossification proceeds on the 
exterior of the young hone. Later in life, the periosteum is thinner, less vascular, 
and more closely connected with the adjacent hone, this adhesion growing stronger 
as age advances. The periosteum serves as a nidus for the ramification of the 
vessels previous to their distribution in the bone ; hence the liability of bone to 
exfoliation or necrosis, when, from injury, it is denuded of this membrane. 

Marrow. The medullary canal of adult long bones, the cavities of the cancellous 
tissue, and the larger Haversian canals, are filled with a substance called 
marrow ; and lined by a highly vascular areolar tissue, the medullary membrane, 
or internal periosteum. It is by means of the vessels which ramify through this 
membrane, that the nourishment of the medulla and contiguous osseous tissue is 
effected. 

The marrow differs in composition at different periods of life, and in different 
bones. In young bones, it is a transparent reddish fluid, of tenacious consistence, 
free from fat ; and contains numerous minute roundish cells with many nuclei. In 
the shafts of adult long bones, the marrow is of a yellow colour, and contains, in 
ioO parts, 96^0 fat, i*o areolar tissue and vessels, and 3 0 of fluid with extractive 
matters ; whilst, in the flat and short bones, in the articular ends of the long bones, 
in the bodies of the vertebra, the base of the cranium, and in the sternum and ribs, 
it is of a red colour, and contains, in 100 parts, 75*0 water, and 25*0 solid matter, 
consisting of albumen, fibrin, extractive matter, salts, and a mere trace of fat. 
Marrow usually consists of fat- cells with a large quantity of fluid, containing 
numerous cells, similar to those found in foetal marrow. 

Development of Bone . In order to provide for the peculiar uses to which bone is 
applied in forming a hard skeleton or framework for the softer materials of the 
body, and in enclosing and protecting some of the more important vital organs, its 
development takes place at a very early period. Hence, the parts that appear 
soonest in the embryo, are the spine and the skull, the great central column, to 
which the other parts of the skeleton are appended. At an early period of embry- 
onic life, the parts destined to become bone consist of a congeries of cells, connected 
together by an amorphous blastema, which constitutes the simplest form of cartilage. 
This temporary cartilage, as it is termed, is an exact miniature of the bone which, 
in due course, is to take its place ; and as the process of ossification is slow, and 
not completed until adult life, it increases in bulk by an interstitial development of 
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new cells. The next step in this process is the ossification of the intercellular 
substance, and of the cells composing the cartilage. Ossification co mmen ces in 
the interior of the cartilage at certain points, called points or centres of ossification , 
from which it extends into the surrounding substance. This mode of ossification 
*is called intra-cartilagmous, to distinguish it from that which takes place in a 
membranous tissue, quite different in its nature from cartilage. The latter mode 
of ossification is called intro-membranous. Examples of the latter are seen, accord- 
ing to Kolliker, in — the upper half of the expanded portion of the occipital bone ; the 
parietal and frontal bones ; the squamous portion and tympanic ring of the temporal 
bone ; the internal lamella of the pterygoid process of the sphenoid ; the cornua 
sphenoidalia ; in all the bones of the face, excepting the inferior turbinated ; and, 
according to Bruck, in the clavicle. 

The period of ossification is different in different bones. The order of succession 
may be thus arranged (Kolliker) : — 

In the second month, first, in the clavicle, and lower jaw (fifth to seventh week) ; 
then, in the vertebrae, humerus, femur, the ribs, and tho cartilaginous portion of 
the occipital bone. 

At the end of the second, and commencement of the third month, the frontal bone, 
the scapula, the bones of the fore-arm and leg, and upper jaw, make their appearance. 

In the third month, the remaining cranial bones, with few exceptions, the me- 
tatarsus, the metacarpus, and the phalanges, begin to ossify. 

Ih the fourth month, the ilium and the ossicula auditus. 

In the fourth or fifth month, the ethmoid, sternum, os pubis, and ischium. 

From the sixth to the seventh month, tho calcaneum, and astragalus. 

In the eighth month, the hyoid bone. 

At birth, tho epiphyses of all cylindrical bones, with the exception of the lower 
epiphysis of the femur, and occasionally the upper epiphysis of the tibia ; all the 
bones of the carpus ; the five smaller ones of thd tarsus j the patella ; the sesamoid 
bones ; and the coccyx,* are still unossified. 

From the time of birth to the fourth year, osseous nuclei make their appearance 
also in these parts. 

At twelve years, in the pisiform bone. 

The number of ossific centres is different in different bones. In most of the 
short bones, ossification commences by a single point in the centre, and proceeds 
towards the circumference. In the long bones, there is a central point of ossifica- 
tion for the shaft or diaphysis ; and one or more for each extremity, the epiphyses. 
That for the shaft is the first to appear ; those for the extremities appear later. 
For a long period after birth, a thin layer of unossified cartilage remains between 
the diaphysis and epiphyses, until their growth is finally completed, their junction 
taking place either at the period of puberty, or towards the end of the period of 
growth. The union of the epiphyses with the shaft takes place in the inverse 
order to that in which their ossification began ; for, although ossification com- 
mences latest in those epiphyses towards which the nutritious artery in the several 
bones is directed, they become joined to the diaphyses sooner than the epiphyses at 
the opposite extremity, with the exception of the fibula, the lower end of which 
commences to ossify at an earlier period than the upper end, but, nevertheless, is 
joined to the shaft earliest. 

The order in which the epiphyses become united to the shaft, appears to be 
regulated by the direction of the nutritious artery of the bone. Thus the nutrient 
arteries of the bones of the arm and fore-arm are directed towards the elbow, and 
the epiphyses of the bones forming this joint become united to the shaft before 
those at the opposite extremity. In the lower extremities, on the contrary, the 
nutritious arteries pass in a direction from the knee ; that is, upwards in the femur, 
downwards in the tibia and fibula ; and in them it is observed, that the upper 
epiphysis of the femur, and the lower epiphyses of the tibia and fibula, become first 
united to the fchaft. 

* On the development of the coccyx, vide infra. 
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i' }i ffi%ere there is only one epiphysis, the medullary artery is directed towards that 
end of the bone where there is no additional centre : as, towards the acromial end 
in the clavicle ; towards the distal end of the metacarpal bone of the thumb and great 
toe ; and towards the proximal end of the other metacarpal and metatarsal bones. 

A knowledge of the etfist^eypods when the epiphyses become joined to the shaft,* 
aids the surgeon in the of many of the injuries to which the joints are 

liable ; for it not tinfteq^ffly happens, that on the application of severe force to 
a joint, the epiphyses bs&tt&e Separated from the shaft, and such injuries may be 
mistaken for fracture. * 

Growth of Bono. Increase in the length of a bone is provided for by the deve- 
lopment of new bone in the cartilage at either end of the shaft (diaphysis) ; and 
in the thickness, by the deposition of soft ossifying blastema in successive layers 
Upon the inner surface of the periosteum. 

The entire skeleton in the adult consists of 200 distinct bones. These are — 

'Vertebral column (sacrum and coccyx included) . 26 


Cranium 8 

Face 14 

Os byoides, sternum, and ribs 26 

Upper extremities 64 

Lower extremities 62 


200 

In this enumeration, the patellce are included on account of their practical im- 
portance ; but the smaller sesamoid bones, the ossicnla auditus, and the Wormian 
bones are not reckoned. The teeth belong to the tegumentary system. 

1 

THE SPINE. 

» 

The Spine is a flexuous column, formed of a series of bones called Vertebrae. 

The Vertebras are thirty- three in number, exclusive of those which form the 
skull, and have received the names cervical , dor sal , lumbar , sacral , and coccygeal 
according to the position which they occupy ; seven being found ingf||ib cervical 
region, twelve in the dorsal, five in the lumbar, five in the sacral, am four in the 
ooccygeal. 

This number is sometimes increased by an additional vertebra in one region, or 
the number may be diminished in one region, the deficiency being supplied by an 
additional vertebra in another. These observations do not apply to the cervical 
portion of the spine, the number of bones forming which is seldom increased or 
diminished. 

The Vertebras in the three uppermost regions of the spine are separate through- 
out the whole of life ; but those found in the sacral and coccygeal regions are, 
in the adult, firmly united, so as to form two bones — five entering into the forma- 
tion of the upper bone or sacrum , and four into the terminal bone of the spine or 
coccyx . 

General Characters of a Vertebra. 

Each vertebra consists of two essential parts, an anterior solid segment or body, 
and a posterior segment or arch. The arch is formed of two pedicles and two 
laminae, supporting seven processes ; viz. four articular, two transverse, and one 
spinous process. 1 ' 

The Bodies of the vertebrae are piled one .upon the other, forming a strong 
pillar, for the support of the cranium and triuik ; the arches forming a hollow 
cylinder behind for the protection of the spinal cord. The different vertebrae are 
connected together by means of the articular processes, and^the intervertebral 
cartilages ; while the transverse and spinous processes serf© as levers for, the 
attachment of muscles which move the different parts of the spine. Lastly, 
between each pair of vertebrae, apertures exist through which the spinal nerves 
pass from the cord. Each of these constituent parts must now be separately 
examined. 
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^process, and gives origin tin d most solid part of a vertebra. Above and below, it 
^jgjse of this process prevei/ng a rim around its circumference ; and its upper and, 
1 ov?i cranium. The posterior the attachment of the intervertebral fibro- cartilages. 
In frOk in front, immedia^ side to side, concave from above downwards* Behind, 
it is ft&eB convar^^ downwards and slightly concave from side to side. Its 
anterior surface is perforated by a few small apertures, for the passage of nutrient 
vessels ; whilst, on the posterior surface, is a single large irregular aperture, or 
occasionally more than one, for the exit of veins from the body of the vertebra* 
the venae basis vertebrae. 

The Pedicles project backwards, one on each side, from the upper part of the 
body of the vertebra, at the line of junction of its posterior and lateral surfaces. 
The concavities above and below the pedicles are the mferverte hml Tyjt&iws ; they 
are four in number, two on each side, the inferior ones being generally the deeper. 
When the vertebrae are articulated, the notches of each contiguous pair of bones 
form the intervertebral foramina which communicate with the spinal canal and 
transmit the spinal nerves. 

The Lammc e are two broad plates of bone, which complete the vertebral arch 
behind, enclosing a foramen which serves for the protection of the spinal cord ; 
they are connected to the body by means of the pedicles. Their upper and lower 
borders are rough, for the attachment of the ligamenta subflava. 

The Articular Processes , four in number, two oh eacTT^side, spring from the 
junction of the pedicles with the lamina?. The two superio r project upwards, 
their articular surfaces being directed more or less backwards, the two inferior 
project downwards, their articular surfaces looking more or loss forwards.* 

The Spinous Process projects backwards from the junction of the two laminae, 
and serves for the attachment of muscles. 

The Transverse Processes , two in number, project one at each side from the 
point whore the articular processes join the pedicle. They also serve for the 
attachment of muscles. 


' Characters of the Cervical Vertebrae (fig. i). 

The Body is smaller than in any other region of the spine, and broader from 
side to side than from before backwards. The anterior and posterior surfaces are 
flattened and of equal depth ; the former is placed on a lower level than the latter, 
and its inferior border is prolonged downwards so as to overlap the upper and fore 
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* It may, perhaps, be as well to remind the re°dontoid^Vdich rises perpendi- 
detennined by that of a line drawn at right angles te body is of a triangular form ; 
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part of the vertebra below. Its upper surface is \ concave transversely, ana, 
presents a projecting lip on each side ; its lower surface being convex from side 
to aide, concave from tefore backwards, and presenting laterally a shallow con- 
cavity, which receives the corresponding projecting lip\ of the adjacent vertebra. 
The pedicles are directed obliquely outwards, and the superior intervertebral 
notches are deeper, but narrower, than the inferior. The lamince *ar^ narrow, 
long, thinner above than below, and overlap each other ; enclosing the spinal 
foramen, which, is very large, and of a triangular form. The spinous processes 
are short and bifid at the extremity, to afford greater extent of surface for the 
attachment of muscles, the two divisions being often of unequal size. They 
increase in length from the fourth to the seventh. The transverse processes are 
short, directed downwards, outwards, and forwards, bifid at their extremity, and 
marked by a groove along their upper surface, which runs downwards and out- 
wards from the superior intervertebral notch, and serves for the transmission of 
one of the cervical nerves. The transverse processes are pierced at their base by 
a foramen, for the transmission of the vertebral artery, vein, and plexus of nerves. 
Each process is formed by two roots : the anterior root arises from the side of the 
body, and corresponds to the ribs : the posterior root springs from the junction of 
the pedicle with the lamina, and corresponds with the transverse processes in the 
dorsal region. It is by the junction of the two that the foramen for the vertebral 
vessels is formed. The extremities of each of these roots form the anterior and 
posterior tubercles of the transverse processes. The articular processes are oblique : 
the superior are of an oval form, flattened and directed upwards and backwards ; 
the inferior downwards and forwards. 

The peculiar vertebrae in the cervical region are the first or Atlas ; the second 
or Axis ; and the seventh or Vertebra prominens. The great modifications in the 
form of the atlas and axis are designed to admit of the noddmg and rotatory 
movements of the head. 

The Atlas (fig. 2) (so named from supporting tho globe of the head). The chief 
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peculiarities of this bone are, that it has neither body nor spinous process. /The 
body is detached from the rest of the bone, and forms the odontoid process of the 
second vertebra ; while the parts corresponding to the pedicles pass in front, and 
join to form the anterior arch. ) The atlas consists of an anterior arch, a posterior 
arch, and two lateral masses. The anterior arch forms about one-fifth of tie 
bone ; its anterior surface is convex, and presents about its centre a tubercle, for 
tfee attachment of the Longus colli muscle ; posteriorly it is concave, and marked 
atta^moQth oval or circular facet for articulation with the odontoid process of 
between each pair trior aps about two-fifths of the circumference of the 

|M0 from the cord. Each of th^ubercle, which is the rudiment of a spinous 
examined. 
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process, and gives origin to the Rectus capitis posticus minor. The diminutive 
size of this process prevents any interference in the movements between it and 
the cranium. The posterior part of the arch presents, above, a rounded edge ; 
whilst, in front, immediately behind each superior articular process, is a groove, 
sometimes converted into a foramen by a delicate bony spicula which arches 
backwards from the posterior extremity of the superior articular process. These 
grooves represent the superior intervertebral notches, and are peculiar from being 
situated behind the articular processes, instead of before them, as ip the other 
vertebrae. They serve for the transmission of the vertebral artery, which, as- 
cending through the foramen in the transverse process, winds round the lateral 
mass in a direction backwards and inwards. They also transmit the sub-occipital 
nerves. On the under surface of the posterior arch, in the same situation, are 
two other grooves, placed behind the lateral masses, and representing the inferior 
intervertebral notches of other vertebrae. They are much less marked than the 
superior. The lateral masses are the most bulky and solid parts of the atlas, in 
order to support the weight of the head ; they present two articulating processes 
above, and two below. The two superior are of large size, oval, concave, and 
approach towards one another tTrfrmtffbut diverge behind ; they are directed up- 
wards, inwards, and a little backwards, forming a kind of cup for the condyles of 
the occipital bone, and are admirably adapted to the nodding movppu$pts of the 
hea d. Not unfrequently they are partially subdivided by a more or less deep 
indentation which encroaches upon each lateral margin. The inferior articular 
processes are circular in form, flattened, or slightly concave, and directed down- 
wards, inwards, and a ljttle backwards, articulating with the axis, and permitting 
the rotatory movements. Just below the inner margin of each superior articular 
surface is a small tubercle, for the attachment of a ligament which, stretching 
across the ring of the atlas, divides it into two unequal parts ; the anterior or 
smaller segment receiving the odontoid process of the axis, the posterior allowing 
the transmission of the spinal cord and its membranes. This part of the spinal 
canal is of considerable size, to afford space for the spinal cord ; and hence lateral 
displacement of the atlas may occur without compression of the spinal cord. 
The transverse processes are of large size, for the attachment of special muscles 
which assist in rotating the head — long, not bifid, perforated at their base by a 
canal for the vertebral artery, which is directed from below, upwards and 
backwards. 

The Axis (fig. 3) (so named from forming the piVot upon which the head 
3. — 2nd Cervical Vertebra, or Axis. 


Odontoid Pfoc . 



rotates). The most distinctive character of this bone is the strong prominent 
process, tooth-like in form (hence the name odontoid), which rises perpendi- 
cularly from the upper part of the body. The body is of a triangular form ; 
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deeper in front than behind, and prolonged downwards anteriorly so as to ovgpftap 
the upper and fore part of the adjacent vertebra. It presents in front a median 
longitudinal ridge, separating two lateral degressions for the attachment of the 
Longns colli muscles of each side. The odontoid process presents two articulating 
surfaces : one in front of an oval form, for articulation with the atlas ; another 
behind, for the transverse ligament ; the latter frequently encroaching on the sides 
of the process ; the apex is pointed. Below the ape?, the process is somewhat 
enlarged, and presents on either side a rough impression for the attachment of the 
odontoid or check ligaments, which connect it to the occipital bone ; the base of 
the process, where it is attached to the body, is constricted, so as to prevent dis- 
placement from the transverse ligament, which binds it in this situation to the 
anterior arch of the atlas. Sometimes, however, this process does become displaced, 
especially in children, in whom the ligaments are more relaxed : instant death is the 
result of this accident. The pedicles are broad and strong, especially their anterior 
extremities, which coalesce with the sides of the body and the root of the odontoid 
process. The laminae are thick and strong, and the spinal foramen very large. 
The superior articular surfaces are round, slightly convex, directed upwards and 
outwards, and are peculiar in being supported on the body, pedicles, and transverse 
processes. The inferior articular surfaces have the same direction as those of the 
other cervical vertebra?. The superior intervertebral notches are very shallow, 
and lie behind the articular processes ; the inferior in front of them, as in the other 
cervical vertebrae. The transverse processes are very small, not bifid, and per- 
forated by the vertebral foramen, or foramen for the vertebral artery, which is 
directed obliquely upwards and outwards. The spinous process is of large size, 
very strong, deeply channeled on its under surface, and presents a bifid tubercular 
extremity for the attachment of muscles, which serve to rotate the head upon the 
spine. 

Seventh Cervical (fig. 4). The 

most distinctive character of this 4. — 7U1 Cervical Vertebra, or Vertebra 

vertebra is the existence of a very Proniinens. 

long and prominent spinous pro- 
cess ; hence the name ‘Vertebra 
prominens.’ This process is thick, 
nearly horizontal in direction, not 
bifurcated, and has attached to it 
the ligamentjim_nuclia 0 . The trans- 
verse process is usually of large 
eize> especially its posterior root : 
its upper surface has usually a 
shallow groove, and it seldom pre- 
sents more than a trace of bifurca- 
tion at its extremity. The vertebral 
foramen is sometimes as large as in 
the othev cervical vertebrae, usually 
smaller, on one or both sides, and 
sometimes wanting. On the left 
side it occasionally gives passage to 
the vertebral artery ; more frequently 
the vertebral vein traverses it on 
both sides ; but the usual arrange- 
ment is for both artery and vein to pass through the foramen in the transverse 
process of the sixth cervical. 

"dr 

Characters of the DoRSASiyERTEBRjs. 

The bodies of the dorsal vertebrae resemble those in the cervical and lumbar 
regions at the respective ends of %is portion of the spine ; but in t he middle 
of the dorsal region, their form ie veiy characteristic, being heart-shaped, and 
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broader in the antero-posterior than in the lateral direction. They ore 'thicket 
behind than in front, flat above ana below, convex and prominent in front, 
deeply concave behind, slightly constricted in front and at the sides, and 
marked on each side, near the root of the pedicle, by two demi- facets, one 
above, the other below. These are covered with cartilage in the recent state ; 
and, when articulated with the adjoining vertebrae, form oval surfaces for the 
reception of the heads of the corresponding ribs. The pedicles are directed 
backwards, and the inferior intervertebral notches are of large size, and deeper 
than in any other rogion of the spine. The laminae are broad and thick, and 
the spinal foramen small, and of a circular form. The a rticular processes are 
flat, r^ii y jsarti cal in direction, and project from the upper and lower part oftlie 
pedicles, the superior being directed" Backwards and a little outwards and upwards, 
the inferior forwards and a little inwards and downwards. The transverse pro- 
cesses arise from the same parts of the arch as the posterior roots of the trans- 
verse processes in the neck ; they are thick, strong, and of great length, directed 
obliquely backwards and outwards, presenting a clubbed extremity, which is tipped 
on its anterior part by a small concave surface, for articulation with the tubercle 
of a rib. Besides the articular facet for the rib, two indistinct tubercles may be 
seen rising from the extremity of the transverse processes, one near the upper, the 
other near the lower border. In man, they are comparatively of small size, and 
serve only for the attachment of muscles. But, in some animals, they attain 
considerable magnitude either for the purpose of more closely connecting the seg- 
ments of this portion of the spine, or for muscular and ligamentous attachment. 
The spinous processes are long, triangular in form, directed obliquely downwards, 
and terminating by a tubercular margin. They overlap one anoth er from the fifth 
to the eighth, but arc less oblique in direction ab<^^aim below. *** 

rtW v#" 4 ' ^ 

5. — A Dorsal Vertebra. 



The peculiar dorsal vertebrae are the first , ninth, tenth , eleventh , and twelfth 
(fig. 6). 

The First Dorsal Vertebra presents, on each side of the body, a single entire 
articular facet for the head of the first rib, and a half facet for the upper half 
of the second. The upper surface of the body is like that of a cervical vertebra, 
being broad transversely, concave, and lipped on each side. The articular surfaces 
are oblique and the spinous 'process thick, long, and almost horizontal. 

The Ninth Dorsal has no demi-facet below. In some subjects, however, the 
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ninth has two demi-fecets on each side, then the tenth has a demi-faoet at the 
upper part; none below. 

The ‘Tenth Dorsal has (except in the cases just mentioned) an entire articular 
facet on each side above ; it has no demi-facet below. 

in the Eleventh Dorsal , the body approaches in its form and size to the lumbar. 
The articular facets for the heads of the ribs, one on each side, are of large size, 
and placed chiefly on the pedicles, which are thicker and stronger in this and the 
next vertebra, than in any other part of the dorsal region. The transverse pro- 
cesses are very short, tubercular at their extremities, and have no articular facets 
for the tubercles of the ribs. The spinous process is short, nearly horizontal in 
direction, and presents a slight tendency to bifurcation at its extremity. 

6. — Peculiar Dorsal Vertebrse. 
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The Twelfth Dorsal has the same general characters as the eleventh ; Ami may 
be distinguished from it by the inferior articular processes being coa a^^ and 
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turned outwards, like those of the lumbar vertebrae ; by the general form of the 
body, laminae, and spinous process, approaching to that of the lumbar vertebra $ 
and by the transverse processes being shorter, and the tubercles at their extr#uities 
more marked. 


Characters of the Lumbar Vertebrje. 

The Lumbar Vertebra (fig. 7) are the largest segments of the vertebral column. 
The body is large, broader from side to side than from before backwards, about 
equal in depth in front and behind, flattened or slightly concave above and below, 
concave behind, and deeply constricted in front and at the sides, presenting promi- 
nent margins, which afford a broad basis for the support of the superincumbent 
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weight. The pedicles are very strong, directed backwards from the upper part 
of the bodies ; consequently the inferior intervertebral notches are of large size. 
The laminae are short, bu£ broad and strong ; and the foramen triangular, larger 
than in the dorsal, smaller than in the cervical region. The superior articular 
processes are concave, and look almost directly inwards ; the inferior, convex, 
look outwards and a little forwards ; the former are separated by a much wider 
interval than the latter, embracing the lower articulating processes of the vertebra 
above. The transverse processes are long, slender, directed transversely outwards 
in the upper three lumbar vertebra, slanting a little upwards in the lower two. 
By some anatomists they are considered homologous with the ribs. Of the two 
tubercles noticed in connection with the transverse processes in the dorsal region, 
the superior ones become connected in this region with the back part of the 
superior articular processes. Although in man they are comparatively small, in 
some animals they attain considerable size, and serve to lock the vertebra more 
closely together. The spinous processes are thick and broad, somewhat quadri- 
lateral, horizontal in direction, thicker below than above, and terminating by a 
rough uneven border. 

The Fifth Lumbar vertebra is characterised by having the body much thicker 
in front than behind, which accords with the prominence of the sacro- vertebral 
articulation, by the smaller size of its spinous process, by the wide interval 
between the inferior articulating processes, and by the greater size and thickness 
of its transverse processes. 

Structure of the Vertebrae. The structure of a vertebra differs in different parts. 
The body is composed of light spongy cancellous tissue, having a thin coating of 
compact tissue on its external surface perforated by numerous orifices, some of 
large sijge, for the passage of vessels ; its interior is traversed by one or two 
large for the reception of veins, which converge towards a single large 
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irregular or several small apertures at the posterior part of the ‘body of each bone. 
The arch and processes projecting from it have, on the contrary, an exceedingly 
thick Hovering of compact tissue. 

y Development Each vertebra is formed of three primary cartilaginous portions 
\(fig. 8) ; one for each lamina and its processes, and one for the body. Ossification 
commences in the laminae about 


the sixth week of foetal life, in 
the situation where the trans- 
verse processes afterwards pro- 
ject, the ossific granules shooting 
backwards to the spine, forwards 
to the body, and outwards into 
the transverse and articular pro- 
cesses. Ossification in the body 
commences in the middle of the 
cartilage about the eighth week. 
At birth, these three piecos are 
perfectly separate. During the 
first year the laminae become 
united behind, by a portion of 
cartilage in which the spinous 
process is ultimately formed, 
and thus the arch is completed. 
About the third year, the body 
is joined to the arch on each 
Side, in such a manner that the 
body is formed from the three 
original centres of ossification, 
the amount contributed by the 
pedicles increasing in extent from 
below upwards. Thus the bodies 
of the sacral vertebrae are formed 
almost entirely from the central 
nuclei, the bodies of the lumbar 
segments are formed laterally 
find behind Ijy the pedicles ; in 
the dorsal region, the pedicles 
advance as far forwards as the 
articular depressions for the 
heads of the ribs, forming these 
cavities of reception ; and in the 
neck the whole of the lateral 
portions of the bodies are formed 
by the advance of the pedicles. 
Before puberty, no other changes 
occur, excepting a gradual in- 
crease in the growth of these 
primary centres, the upper and 
under surface of the bodies, and 
the ends of the transverse and 
spinous processes, being tipped 
with cartilage, in which ossific 
granules are uot as yet deposited. 
At sixteen years (fig, 9), four 
secondary centres appear, one 
for the tip of each transverse 
process, and two (sometimes 
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united into one) for the end of the spinous process* At twenty-one years (fig. 10), 
a thin circular plate of bone is formed in the layer of cartilage situated on the 
upper and under surface of the body, the former being the thicker of the two* 
Ail these become joined ; and the bone is completely formed about the thirtieth 
year of life. 

Exceptions to this mode of development occur in the first, second, and seventh 
cervical, and in the vertebras of the lumbar region. 

The Atlas (fig. ii) is developed by two primary centres, and by one or more 
epiphyses. The two primary centres are destined for the two lateral or neural 
masses, the ossification of which commences before birth, near the p icular pro- 
cesses, and extends backwards : these portions of bone are separated from one 
another behind, at birth, by a narrow interval filled in with cartilage. Between 
the second and third years, they unite either directly or through the medium of an 
epiphysal centre, developed in the cartilage near their point of junction. The an- 
terior arch, at birth, is altogether cartilaginous, and this portion of the atlas is 
completed by the gradual extension forwards and ultimate junction of the two 
neural processes. Occasionally, a separate nucleus is developed in the anterior arch, 
which, extending laterally, joins the neural processes in front of the pedicles ; or, 
there are two nuclei developed in the anterior arch, one on either side of the median 
line, which join to form a single mass, afterwards united to the lateral portions in 
front of the articulating processes. 

The Axis (fig. 12) is developed by six centres. The body and arch of this bone 
are formed in the same manner as the corresponding parts in the other vertebrae : 
one centre for the lower part of the body, and one for each lamina. The odontoid 
process consists originally of an extension upwards of the cartilaginous mass, in 
which the lower part of the body is formed. At about the sixth month of foetal 
life, two osseous nuclei make their appearance in the base of this process : they are 
placed laterally, and join before birth to form a conical bi-lobed mass deeply 
cleft above ; the interval between the cleft and the summit of the process, is formed 
by a wedge-shaped piece of cartilage ; the base of the process being separated from 
the body by a cartilaginous interval, which gradually becomes ossified, sometimes 
by a separate epiphysal nucleus. Finally, as Dr. Humphry has demonstrated, the 
apex of the odontoid process has a separate nucleus. 

The Seventh Cervical. The anterior or costal part of the transverse process 
of the seventh cervical, is developed from a separate osseous centre at about the 
sixth month of foetal life, and joins the body and posterior division of the trans- 
verse process between the fifth and sixth years. Sometimes this process continues 
jfs a separate piece, and, becoming lengthened outwards, constitutes what is known 
as a cervical rib. 

The Lumbar Vertebrce (fig. 13) have two additional centres (besides thoso 
peculiar to the vertebrae generally), for the tubercles, which project from the back 
part of the superior articular processes. The transverse process of the first lumbar 
is sometimes developed as a separate piece, which may remain permanently uncon- 
nected with the remaining portion of the bone ; thus forming a lumbar rib, a 
peculiarity which is rarely met with. 

Progress of OssfrTCATiON in the Spine generally. Ossification of the laminae 
of the vertebrae commences at the upper part of the spine, and proceeds gradually 
downwards ; hence the frequent occurrence of spina bifida in the lower part of the 
spinal col umn . Ossification of the bodies, on the other hand, commences a little 
below the centre of the spinal colu m n (about the ninth or tenth dorsal vertebrce), 
and extends both upwards and downwards. Although, however, the ossific nuclei 
make their first appearance in the lower dorsal vertebrae, the lumbar and first 
sacral are those in which these nuclei are largest at birth. 

Attachment of Muscles. To the Atlas are attached the Longus colli, Rectus 
anticus minor/ Rectus lateralis, Rectus posticus minor, Obliquus superior and 
inferior, Splenius colli, Levator anguli scapulas, Interspinous, and Intertransverse i 

To the Axis are attached the Longus colli, Obliquus inferior, Rectus posticus 
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major, Sexm-qnaalls colli, Multifidua spines, Levator angnli -scapulae, Spleirip**y6lli, 
Tramsversalis colli, Soalenu* posticus, Intertransversales, InterspinalesA \ * 

To t 3 i© remaining Vertebrae generally are attached, cmt&riorly, the Rectus 
antious major, Longus colli, Scalenus anticus and posticus, Psoas magnus, Psoas 
parvus, Quadratus lumborum, Diaphragm, Obliquus intemus and transversalis, — * 
posteriorly, the Trapezius, Latissimus dorsi, Levator anguli scapulae, Rhomboideus 
major and minor, Serratus posticus superior and inferior, Splenius, Sacro-lumbalis, 
Longissimus dorsi, Spinalis dorsi, Cervicalis ascendens, Transversalis colli, 
Traehelo-mastoid, Complexus, Semi-spinalis dorsi and colli, Multifidus spin®, 
Interspinale% Supraspinales, Intertransversales, Levatores coBtarum. 


Sacral and Coccygeal Vertebra. 

The Sacral and Coccygeal Vertebrae consist, at an early period of life, of nine 
separate pieces, which are united in the adult, so as to form two bones, five 
entering into the formation of the sacrum, four into that of the coccyx. Oc- 
casionally, the coccyx consists of five -bones.* 

The Sacrum (fig. 14) is a large triangular bone, situated at the lower part 


14. — Sacrum, Anterior Surface. 



of the vertebral column, and at the upper and back pfcrt of the pelvic cavity, 
where it is inserted like a wedge between the two ossa innominata ; its upper 
part, or base, articulating with the last lumbar vertebra, its apex with the coccyx. 
The sacrum is curved upon itself, and placed very obliquely, its upper extremity 
projecting forwards, and forming, with the last lumbar vertebra, a very prominent 

* Dr. Humphry describes this as the usual composition of the Coccyx. — On the 

Skeleton, p. 456. 
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angle, called the promontory or sacro-vertebral angle, whilst its centml part is * 
directed baokwards, so as to give increased capacity to .the pelvic cavity. R pre- 
sents for examination an anterior and posterior surface, two lateral surfaces, a base, 
an apex, and a central canal. 

The Anterior Surface is concave from above downwards, and slightly so from 
side to side. In the middle are seen four transverse ridges, indicating the original 
division of the bone into five separate pieces. The portions of bone intervening 
between the ridges correspond to the bodies of the vertebrae. The body of the 
first segment is of large size, and in form resembles that of a lumbar vertebra ; the 
succeeding ones diminish in size from above downwards, are flattened from before 

backwards, and curved so as to accom- 
modate themselves to the form of the 
sacrum, being concave in front, convex 
behind. At each end of the ridges above- 
mentioned, are seen the anterior sacral 
foramina , analogous to the intervertebral 
foramina, four in number on each side, 
somewhat rounded in form, diminishing 
in size from above downwards, and di- 
rected outwards and forwards ; they 
transmit the anterior branches of the 
sacral nerves. External to these fora- 
mina, is the lateral mass , consisting, at 
an early period of life, of separate seg- 
ments, which correspond to the ante- 
rior transverse processes : these become 
blended, in the adult, with the bodies* 
with each other, and with the posterior 
transverse processes. Each lateral mass 
is transversed by four broad shallow 
grooves, which lodge the anterior sacral 
nerves as they pass outwards, the grbbveft 
being separated by prominent ridges of 
bone, which give attachment to the sli|H| 1 
of the Pyriformis muscle. * 

If a vertical section is made through 
the centre of the bone (fig. 15), the 
bodies are seen to be united at their 
circumference by bone, a wide interval 
being left centrally, which, in the recent 
state, is filled by intervertebral sub- 
stance. In some bones, this union is 
more complete between the lower seg- 
ments, than between the upper ones. 

The Posterior Surface (fig. 16) is convex and much narrower than the anterior. 
In the middle line, are three or four tubercles, which represent the rudimentary 
spinous processes of the sacral vertebne. Of these tubercles, the first is usually 
prominent, and perfectly distinct from the rest ; the second and third, are either 
separate, or united into a tubercular ridge, which diminishes in size from above 
downwards ; the fourth usually, and the fifth always, remaining undeveloped- 
External to the spinous processes on each side, are the lamvnce y hTO&& and well marked 
in the three first pieces ; sometimes the fourth, and generally the fifth, being un- 
developed ; in this situation the lower end of the sacral canal is exposed. External 
to the laminae are a linear series of indistinct tubercles representing the articular 
processes ; the upper pair are large, well developed, and correspond in shape and 
direction to the superior articulating processes of a lumbar vertebra ; the second 
and third are small ; the fourth and fifth (usually blended together) are situated 

c 2 1 
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on each side of the sacral canal : they are called the sacral comma, and articulate 
*vrith the cornua of the coccyx. External to the articular processes are the four 
posterior sacral foramma : they are smaller in size, and less regular in form than 
ffiw* anterior, and transmit the posterior branches of the sacral nerves. On the 
easier side of the posterior sacral for amina are a series of tubercles, the rudimentary 
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posterior transverse processes of the sacral vertebrae. The first pair of transverse 
tubercleB are of large size, very distinct, and correspond with each superior angle 
of the bone ; the second, small in size, enter into the formation of the sacro-iliac 
articulation ; the third give attachment to the oblique sacro-iliac ligaments ; and 
the fourth and fifth to the great sacro-ischiatic ligaments. The interspace between 
the spinous and transverse processes on the back of tbe sacrum, presents a wide 
shallow concavity, called the sacral groove ; it is continuous above with the verte- 
bral groove, and lodges the origin of the Erector spinse. 

The Lateral Surface , broad above, becomes narrowed into a thin edge below. 
Its upper half presents in front a broad ear- shaped surface for articulation with 
the ilium. This is called the auricular surface, and in the fresh state is coated 
with cartilage. It is bounded posteriorly by deep and uneven impressions, for 
the attachment of the posterior sacro-iliac ligaments. The lower half is thin and 
sharp, and gives attachment to the greater and lesser sacro-ischiatic ligaments, 
and to some fibres of the Glutens maximns ; below, it presents a deep notch, 
which is converted into a foramen by articulation with the transverse process 
of the upper piece of the coccyx, and transmits the anterior branch of the fifth 
sacral nerve. 

The Base of the sacrum, which is broad and expanded, is directed upwards and 
forwards. In the middle is seen an oval articular surface, which corresponds with 
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the under surface of the body of the last lumbar vertebra, bounded behind by 
the large triangular orifice of the sacral canal. This orifice is formed behind by 
the spinous process and laminae of the first sacral vertebra, whilst projecting from 
it on each side are the superior articular processes; they are oval, concave, 
directed backwards and inwards, like the superior articular processes of a lumbar 
vertebra ; and in front of each articular process is an intervertebral notch, which 
forms the lower half of the last intervertebral foramen. Lastly, on each side of 
the articular surface is a broad and flat triangular surface of bone, which extends 
outwards, and is continuous on each side with the iliac fossa. 

The Apex , directed downwards and forwards, presents a small oval concave 
surface for articulation with the coccyx. 

The Sacral Canal runs throughout the greater part of the bone; it is large 
and triangular in form above, small and flattened from before backwards below. 
In this situation, its posterior wall is incomplete, from the non-development of the 
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lamin® and spinous processes. It lodges 
the sacral nerves, and is perforated by 
the anterior and posterior sacral fora- 
mina, through which these pass out. 

Structure. It consists of much loose 
spongy tissue within, invested exter- 
nally by a thin layer of compact tissue. 

Differences in the Sacrum of 
the Male and Female. The sacrum 
in the female is usually wider than in 
the male ; and it is much less curved, 
the upper half of the bone being nearly 
straight, the lower half presenting the 
greatest amount of curvature. The 
bone is also directed more obliquely 
backwards ; which increases the size of 
the pelvic cavity, and forms a more pro- 
minent sacro- vertebral angle. In the 
male, the curvature is more evenly dis- 
tributed over the whole length of the 
bone, and is altogether greater than in 
the female. 

Peculiarities of the Sacrum. This 
bone, in some cases, consists of six 
pieces ; occasionally the number is re- 
duced to four. Sometimes the bodies 
of the first and second segments are 
not joined, or the laminae and spinous 
processes have not coalesced. Occa- 
sionally, the upper pair of transverse 
tubercles are not joined to the rest of 
the bone on one or both sides ; and, 
lastly, the sacral canal may be open for 
nearly the lower half of the bone, in 
consequence of the imperfect develop- 
ment of the laminae and spinous pro- 
cesses. The sacrum, also, varies con- 
siderably with respect to its degree of 
curvature. From the examination of 
a large number of skeletons, it would 
appear, that, in one set of cases, the 
anterior surface of this bone was nearly 
straight, the curvature, which was very 
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slight* affecting only its low-end. In another set of cases, the bone was curved 
ijfibioughont its wide length, but especially towards its middle. In a third set, 
j? ihe degree of curvature was less marked, and affected especially the lower third of 
the bone. 

Development (fig. 17). The sacrum, formed by the union of five vertebrae, has 
thirty-five centres of ossification. 

The bodies of the sacral vertebrae have each three, ossific centres ; one for the 
central part, and one for the epiphysal plates on its upper and under surface. 

The Icmmce of, the sacral vertebra are each developed by two centres; these 
meet* behind to form the arch, and subsequently join the body. 

' The lateral masses have six additional centres, two for each of the first three 
vertebra. These centres make their appearance above and to the outer side of 
the anterior sacral foramina (fig. 17), and are developed into separate segments, 
which correspond with the anterior transverse processes (fig. 18) ; they are subse- 
quently blended with each other, and with the bodies and the posterior transverse 
processes, to form the lateral mass. 

Lastly, each lateral surface of the sacrum is developed by two epiphysal plates 
(fig. 19) ; one for the auricular surface, and one for the remaining part of the thin 
lateral edge of the bone. 

Period of Development At about the eighth or ninth week of foetal life, ossifi- 
cation of the central part of the bodies of the first three vertebra commences ; 
and, at a somewhat later period, that of the last two. Between the sixth and 
eighth months ossification of the laminae takes place; and, at about the same 
period, the characteristic osseous tubercles for the three first sacral vertebra make 
their -appearance. The laminae join to form the arch, and are united to the bodies, 
first, in the lowest ^vertebra. This occurs about the second year, the uppermost 
segment appearing as a single piece about the fifth or sixth year. About the six- 
teenth year the epiphyses for the upper and under surfaces of the bodies are 
formed ; and, between the eighteenth and twentieth years, those for each lateral 
surface of the sacrum make their appearance. At 
about this period the last two segments are joined 
to one another; and this process gradually ex- 
tending upwards, all the pieces become united, 
and the bone completely formed from the twenty- 
fifth to the thirtieth year of life. 

Articulations. With four bones : the last lumbar 
vertebra, coccyx, and the two ossa innominata. 

Attachment of Muscles . In front, the Pyriformis 
and Ooocygeus ; behind, the Gluteus maximus and 
Erector spines. 

The Coccyx. 

The Coccyx ( kokkv \ £, cuckoo ), so called from 
having been compared to a cuckoo’B beak (fig. 20), 
is usually formed of four small segments of bone, the 
most rudimentary parts of the vertebral column. 

In e&ch of the first three segments may be traced 
a rudimentary body, articular and transverse pro- 
cesses; the last piece (sometimes the third) is 
a mere nodule of bone, without distinct pro- 
cesses. All the segments are destitute of laminae 
and spinous processes ; and, consequently, of 
spinal canal and intervertebral foramina. The 
first segment is the largest ; it resembles the lower- 
most sacral Vertebra, and often exists as a separate 
piece ; the last three, diminishing in size from above 
downwards, are usually blended together so as to 
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form a single bone. The gradual diminution in the me of the pieces gives thin bone 
a triangular form, the base of the triangle joining the end of the sacrum. It pre sents 
for examination an anterior and posterior surface, two borders, a base, and an apex 
The anterior surface is slightly concave, and marked with three transverse 
grooves, indicating the points of junction of the different pieces. It has attached 
to it the anterior sacro-coccygeal ligament and Levator ani muscle, and supports 
the lower end of the rectum. The posterior surface is convex, marked by trans- 
verse grooves similar to those on the anterior surface ; and presents on each side 
a linear row of tubercles, the rudimentaiy articular processes of the coccygeal 
vertebras. Of these, the superior pair are very large ; and are called the oorwua 
of the coccyx ; they project upwards, and articulate with the cornua of the 
sacrum, the junction between these two bones completing the fifth sacral foramen 
for the transmission of the posterior branch of the fifth sacral nerve. The 
lateral borders are thin, and present a series of small eminences, whioh represent 
the transverse processes of the coccygeal vertebrae. Of these, the first on each 
side is of large size, flattened from before backwards ; and often ascends to join 
the lower part of the thin lateral edge of the sacrum, thus completing the fifth 
sacral foramen : the others diminish in size from above downwards, and are often 
wanting. The borders of the coccyx are narrow, and give attachment on each 
side to the sacro-sciatic ligaments and Coccygeus muscle. The base presents an 
oval surface for articulation with the sacrum. The apex is rounded, and has 
attached to it the tendon of the external Sphincter muscle. It is occasionally bifid, 
and sometimes deflected to one or other side. 

Development. The coccyx is developed by four centres, one for each piece. 
Occasionally, one of the first three pieces of this bone is developed by two centres, 
placed side by side. The ossific nuclei make their appearance in the following 
order : in the first segment, at birth ; in the second piece, at from five to ten years; 
in the third, from ten to fifteen years ; in the fourth, from fifteen to twenty years. 
As age advances, these various segments become united in the following order : 
the first two pieces join ; then the third and fourth ; and, lastly, the bone is com- 
pleted by the union of the second and third. At a late period of life, especially in 
females, the coccyx often becomes joined to the end of the sacrum. 

Articulation . With the sacrum. 

Attachment of Muscles. On either side, the Coccygeus ; behind, the Gluteus 
maximus ; at the apex, the Sphincter ani ; and in front, the Levator ani. 

Op the Spine in general. 

The spinal column, formed by the junction of the vertebrae, is situated in the 
median line, at the posterior part of the trunk : its average length is about two feet 
two or three inches ; the lumbar region contributing seven parts, the dorsal eleven, 
and the cervical five. 

Viewed in front, it presents two pyramids joined together at their bases, the 
upper one being formed by all the vertebrae from the second cervical to the last 
lumbar ; the lower one by the sacrum and coccyx. When examined more closely, 
the upper pyramid is seen to be formed of three smaller pyramids. The upper- 
most of these consists of the six lower cervical vertebras ; its apex being formed 
by the axis or second cervical ; its base, by the first dors&L The second pyramid, 
which is inverted, is formed by the four upper dorsal vertebras, the base being at 
the first dorsal, the smaller end at the fourth. The third pyramid commences at 
the fourth dorsal, and gradually increases in size to the fifth lumbar. 

Viewed laterally (fig. 21), the spinal column presents several curves, which cor- 
respond to the diff erent regions of the column ^ and are called cervical, dorsal , 
hmJba/r , and pelvic. The cervical curve commences at the apex of the odontoid 
process, and te rminat es at the middle of the second dorsal vertebra 5 it is convex 
in front, and % is th** least marked of all the curves. The dorsad curve, which is* 
concave forwards, commences at the middle of the seoond, and terminates at the 
middle of the twelfth dorsal. Its most prominent point behind corresponds to 
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the body of the seventh or eighth verte- *»« 

bra. The lumbar curve commences at the 
Huddle of the last dorsal vertebra, and ut Cervical 
terminates at the sacro- vertebral angle. m Cervical 
It is convex anteriorly ; the convexity of w ***' 
the lower three vertebrae being much 
greater than that of the upper ones. The 
pelvic curve commences at the sacro-ver- - 

tebral articulation, and terminates at the 
point of the coccyx. It is concave an- 
teriorly. These curves are partly due to 
the shape of the bodies of the vertebrae, 
and partly to the intervertebral substances, 
as will be explained in the Articulations t** l 
of the Spine. 

The spine has also a slight lateral 
curvature, the convexity of which is di- 
rected toward the right side. This is 
most probably produced, as Bichat first 
explained, chiefly by muscular action ; 
most persons using the right arm in 
preference to the left, especially in making 
long-continued efforts, when the body is 
curved to the right side. In support 
of this explanation, it has been found, 
by B6clard, that in one or two individuals 
who were left-handed, the lateral curva- 
ture was directed to the left side. 

The spinal column presents for exami- 
nation an anterior, a posterior, and two 
lateral surfaces ; a base, summit, and 
vertebral canal. 

The anterior surface presents the bodies 
of the vertebrae separated in the recent 
state by the intervertebral discs. The 
bodies are broad in the cervical region, 
narrow in the upper part of the dorsal, 12 Lumbar 
and broadest in the lumbar region. 

The whole of this surface is convex 
transversely, concave from above down- 
wards in the dorsal region, and convex 
in the same direction in the cervical and 
lumbar regions. 

The posfamr surface presents in the 
median line the spinous processes. These 
are short, horizontal, with bifid extrem- 
ities in the cervical region. In the dorsal 
region, they are directed obliquely above, 
assume almost a vertical direction in the 
middle, and are horizontal below, as are 
also the spines of the lumbar vertebrae. 

They are separated by considerable in- 
tervals in the loins, by narrower intervals 
in the neck, and are closely approximated 
in the middle of the dorsal region. Occa- 
sionally one of these processes deviates 
a little from the median line, a fact to 
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as irregularities of this sort are attendant also on 
the spine. On either side of the spinous processes, 
extending the whole length of the column, is the vertebral groove, formed by the 
laminae in the cervical and lumbar regions, where it is shallow, and by the laminge 
and transverse processes in the dorsal region, where it is deep and broad. In the 
recent state, these grooves lodge the deep muscles of the back. External to the 
vertebral grooves are the articular processes, and still more externally the trans- 
verse processes. In the dorsal region, the latter processes stand backwards, on a 
plane considerably posterior to the same processes in the cervical and lumbar 
regions. In the cervical region, the transvCfse processes are ^placed in front of the 
articular processes, and between the intervertebral foramina. In the lumbar, they 
are placed also in front of the articular processes, but behind the intervertebral 
foramina. In the dorsal region,* they are posterior both to the articular processes 
and foramina. ' * 

The lateral surfaces are separated from the posterior by the articular processes 
in the cervical and lumbar regions, and "by the transverse processes in* the dorsal. 
These surfaces present in front the ’sides' of the bodies of thtf veitebrm, marked in 
the dorsal region by the facets for articulation with the heads of the ribs. More 
posteriorly are 'the intervertebral foramina, formed by the juxtaposition of the inter- 
vertebral notches, oval in shape, smallest in the cervical and upper part of the dorsal 
regions, and gradually increasing in size ter the last lumbar. They are situated 
between ,the transverse processes in tho neck, and in front of them in the back and 
loins, and transmit the spinal nerves. The base of the vertebral column is formed 
by* the under surface of the body of the fifth lumbar vertebra ; and the summit by 
the upper surface of the atlas. The vertebral canal follows the different curves of 
the spine ; it is largest in those regions in which the spine enjoys the greatest 
freedom of movement, as in the neck and loins/ where it is wide and triangular ; 
and narrow and rounded in the back, where motion is more limited. 

THE SKULL. 

The Skull, or superior expansion of the vertebral column, is composed of four 
vertebrae, the elementary parts of which are specially modified in form and size, 
and almost immoveably connected, for the reception of the brain, and special 
organs of the senses. These vertebrae are the occipital, parietal, frontal, and 
nasal. Descriptive anatomists, however, divide the skull into two parts, the 
Cranium and the Face. The Cranium (/epavoc, a helmet ), is composed of eight 
bones : viz., the occipital , two parietal, frontal, two temporal , sphenoid , and ethmoid. 
The face is composed of fourteen bones : viz., tho two nasal , two superior maxillcury , 
two lachrymal , two malar , two palate , two inferior turbinated , vomer , and inferior 
maxillary. The ossicula auditus, the teeth , and Wormian bones , are not included in 
this enumeration. 

Occipital. 

Two Parietal. 

Frontal. 

Two Temporal. 

Sphenoid. 

Ethmoid. 

Two Nasal. 

Two Superior Maxillary. 

Two Lachrymal. 

Two Malar. 

Two Palate. 

Two Inferior Turbinated. 

Vomer. 

Inferior Maxillary, * 



tures or displacements of 
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The Occipital Bone. 

'I * 

Tb© O&yiptial Bone (fig. 22) is situated at the back part and base of the cranium, 
ts trapezoid in form, curved upon itself and presents for- examination two surfaces, 
four borders, and four angles. 

The Mziemal Surface is convex. Midway between the su mmi t of the bone and 
the posterior margin of the foramen magnum is a prominent tubercle, the external 
occipital protuberance, for the attachment of the Ligamentum nuchse ; and descend- , 
ing from it as far as the foramen, a vertical ridge, the external occipital crest. 
This tubercle and crest vary in prominence in different skulls. Passing outwards , 
from the occipital protuberance on each side are two semi-circular ridges, the , 
superior curved lines; and running parallel with these from the middle of the « 
Orest, are the $wo inferior curved lines. The surface of the bone above the * 
superior curved lines is smooth on each side, and, in the recent state, is covered by 
the Occipito-frontalis muscle, whilst the ridges, as well as the surface of the bone 


22. — Occipital Bone. Outer Surface. 



between them, serve for the attachnaprt of numerous muscles. The superior 
curved line gives attachment internally to the Trapezius, externally to the 
" Occipito-frontalis and Sterno-cleido-mastoid, to the extent shewn in fig. 22 ; the 
depressions between the curved lines to the Complexus internally, the Splenius 
wapitis and Obliquus capitis superior externally. The inferior curved line, and the % 
depressions below it, afford insertion to the Rectus capitis posticus, major and 
minor. 

The foremen magnum is a large oval aperture, its long diameter extending from 
before backwards. It transmits the spinal cord and its membranes, the spinal 
accessory nerves, and the vertebral arteries. Its back part is wide for the 'trans- 
mission of this cord, and the corresponding margin rough for the att ach m ent 
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of the dura mater enclosing the cord ; the fore-part is narrower, being encroached 
upon by the condyles ; it has projecting towards it from below the odontoid 
cess, and its margins are smooth and bevelled internally to support the medulla 
oblongata. On each side of the foramen magnum are the condyles, for articulation * 
with the atlas ; they are convex, oblong, or reniform in shape, and directed down- 
wards and outwards ; they converge in front, and encroach slightly upon the 
anterior segment of the foramen. On the inner border of each condyle is a rough 
tubercle for the attachment of the ligaments (cheek) which connect this bone with 
the odontoid process of the axis ; whilst external to them is a rough tubercular 
prominence, the transverse t>r jugular process (the representative of the trans- 
verse process of a vertebra) channelled in front by a deep notch, which formB 
part of the jugular foramen. The under surface of this process affords attach- 
ment to the Rectus capitis lateralis ; its upper or cerebral 'surface presents a deep 
groove which lodges part of the lateral sinus, whilst its * prominent extremity is 
marked by a quadrilateral rough surface, covered with cartilage in the fresh state, 
and articulating with a similar surface on the netrous portion of the temporal 
bone. On the outer side of each condyle, nearfits fore part, is a foramen, the 
anterior condyloid ; it is directed downwards, outwards, and forwards, and trams- * 
mits the hypoglossal nervd This foramen is sometimes double. Behind each 
condyle is a ^ssa^sometimes perforated at the bottom by a foramen, the posterior 
condyloid, for the transmission of a vein to the lateral sinus. In front of the 
foramen magnum is a strong quadrilateral plate of bone, the basik^ process, wider 
behind than in front ; its under surface, which is rough, presenting in the median 
line a tubercular ridge, the pharyngeal spine, for the attachment of the tendinous 
raph6 and Superior constrictor of the pharynx ; and, on each side of it, rough 
depressions for the' attachment of the Recti capitis antici, major and minor. 

The Internal or Cerebral Surface (fig. 23) is deeply concave. The posterior 
or occipital part is divided by a crucial ridge into four fossae. The two superior 
fossae receive the posterior lobes of the cerebrum, and present slight eminences and 
depressions corresponding to their convolutions. The two inferior, which receive 
the lateral lobes of the cerebellum, are larger than the former, and comparatively 
smooth ; both are marked by slight grooves for the lodgment of arteries. At the 
point of meeting of the four divisions of the crucial ridge is an eminence, the 
internal occipital protuberance. It nearly corresponds to that on the outer 
surface, and is perforated by one or more large vascular foramina. From this 
eminence, the superior division of the crucial ridge runs upward to the superior 
angle of the bone ; it presents occasionally a deep groove for the superior longitu- 
dinal sinus, the margins of which give attachment to the falx cerebri. The 
inferior division, the internal occipital crest, runs to the posterior margin of the 
foramen magnum, on the edge of which it becomes gradually lost ; this ridge, 
which is bifurcated below, serves for the attachment of the fait cerebelli. It is 
usually markedly two small grooves, which commence on either side of the 
posterior margin of the foramen magnum, join together above, and run into the 
depression for the Torcular Herophili. They lodge the occipital sinuses. ? The 
transverse grooves pass outwards to the lateral angles ; they are deeply channelled, 
for the lodgment of the lateral sinuses, their prominent margins affording attach- 
ment to the tentorium cerebelli. | At the point of meeting of these grooves is a 
depression, the ‘ Torcular Herophili,’ | placed a little to one or the other side .of* 

* This fossa presents many variations in size. It is usually shallow ; and the foramen 
small 5 occasionally wanting, on one, or both sides. Sometimes both fossa and foramen are 
large, but confined to one side only ; more rarely, tbe fossa and foramen axe very large on 
both sides. 

t Usually one of the transverse grooves is deeper and broader than the other 5 this seems 
in nearly equal proportion on the two sides ; occasionally both grooves are of equal depth 
and breadth, or both equally indistinct The broader of the two transverse grooves is 
nearly always continuous with the vertical groove for the superior longitudinal sinus, and 
occupies the corresponding side of the median line. 

t The columns of blood coming in different directions weae supposed to be premd 
together at this point. 
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the internal occipital protuberance. More anteriorly is the foramen magnum, and 
cm each side of it, but nearer its anterior than its posterior part, the internal 
/ openings of the anterior condyloid foramina ; the internal openings of the posterior 
* condyloid foramina being a little external and posterior to them, protected by a 
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small arch of bone. At this part of the internal surface there is a very deep 
groove, in which the posterior condyloid foramen, when it exists, has its internal 
termination. This groove is continuous in the complete skull with that which 
separates the upper from the lower fossae, and lodges the end of the same sinus, 
the lateral. In front of the foramen magnum is the basilar process, presenting a 
shallow depression, the basilar groove, which slopes from behind, upwards and for- 
wards, and supports the medulla oblongata ; and on each side of the basilar process 
is a narrow channel, which, when united with a similar channel on the petrous por- 
tion of the temporal bone, forms a groove, which lodges the inferior petrosal sinus. 

Angles . The superior angle is received into the interval between the posterior 
superior angles of the two parietal bones : it corresponds with that part of the 
skull in the foetus which is called the posterior fontemelle. The inferior angle is 
represented by the square- shaped surface of the basilar process. At an early 
period of life, a layer of cartilage separates this part of the bone from the 
sphenoid ; but in the adult, the union between them is osseous. The lateral 
angles correspond to the outer ends of the transverse grooves, and are received 
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into the interval between the posterior inferior angles of the parietal and th& 
mastoid portion of the temporal. 

Borders. The superior extends on each side from the superior to the lateral 
angle, is deeply serrated for articulation with the parietal bone, and forms, by this 
union, the lambdoid suture. The inferior border extends from the lateral to 
the inferior angle ; its upper half is rough, and articulates with the mastoid por- 
tion of the temporal, forming the masto- occipital suture : the inferior half articu- 
lates with the petrous portion of the temporal, forming the petro-occipital suture : 
these two portions are separated from one another by the jugular process. In 
front of this process is a deep notch, which, with a similar one on the petrous 
portion of the temporal, forms the foramen lacerum posterius. This notch is 
occasionally subdivided into two parts by a small process of bone, and presents 
an aperture at its upper part, the internal opening of the posterior condyloid 
foramen. 

Structure. The occipital bone consists of two compact laminse, called the outer 
and imier tables , having between them the diploic tissue : this bone is especially 
thick at the ridges, protuberances, condyles, and anterior part of the basilar 
process ; whilst at the bottom of the fossae, especially the inferior, it is thin, semi- 
transparent, and destitute of diploe. 

Development (fig. 24). The occipital bone has four centres of development; 

one for the posterior or occi- 

24. — Development of Occipital Bone. 

By Four centres. 
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pital part, which is formed in 
membrane ; one for the basi- 
lar portion, and one for each 
condyloid portion, which are 
formed in cartilage. 

The centre for the occipi- 
s tal portion appears about the 
S’ tenth week of foetal life ; and 
consists, according to Blandin 
and Cruvelhier, of a small 
oblong plate which appears 
in the situation of the occi- 
pital protuberance.* The 
condyloid portions then ossify, 
and lastly the basilar portion. 
'i* At birth, the bone consists of 
four parts, separate from one another, the occipital portion being fissured in the 
direction indicated in the plate above. At about the fourth year, the occipital and 
the two condyloid pieces join ; and about the sixth year the bone consists of a 
single piece. At a later period, between the eighteenth and twenty-fifth years, the 
occipital and sphenoid become united, forming a single bone. 

Articulations. With six bones ; two parietal, two •temporal, sphenoid, and atlas. 

Attachment of Muscles. To the superior curved line are attached the Occipito- 
frontalis, Trapezius, and Stemo-cleido-mastoid. To the space between the curved 
lines, the Complexus, Splenius capitis, and Obliquus superior; to the inferior 
curved line, and the space between it and the foramen magnum, the Rectus 
posticus major and minor ; to the transverse process, the Rectus lateralis ; and to 
the basilar process, the Rectus anticus major and minor, and Superior Constrictor 
of the pharynx. 

The Parietal Bones. 

The Farietal Bones ( paries , a wall) form by their union the sides and roof of 

* B£clard considers this segment to have four centres of ossification, arranged in pairs, 
two above and two below the curved lines, and Meckel describes eight, four of which 
correspond in Situation with those above described : of the other four, two are placed in 
juxtaposition, at the upper angle of the bone, and the remaining two, one at each side, in 
the lateral angles. 





cull* Sack bone is of an irregular quadrilateral form, and presents for 
nation two surfaces, four borders and four angles. 

Surfaces. The external surface (fig. 25) is convex, smooth, and marked about 
its centre by an eminence, called the parietal eminence, which indicates the point 
where ossification commenced. Crossing the centre of the bone in an arched 
direction is a curved ridge, the temporal ridge, for the attachment of the temporal 
fascia. Above this ridge, the surface of the bone is rough and porous, and covered 
by the aponeurosis of the Occipito-frontalis; below it the bone is smooth, forms 
part of the temporal fossa, and affords attachment to the temporal muscle. At 
the; baqk part of the superior border, close to tbe sagittal suture, is a small 
foramen, the parietal foramen, which transmits a vein to the superior longitudinal 
sinus. Its existence is not constant, and its size varies considerably. 

iThe internal surface (fig. 26), concave, presents eminences and depressions for 
lodging the convolutions of the cerebrum, and numerous furrows for the ramifica- 
tions of the meningeal arteries ; the latter run upwards and backwards from tbe 
anterior inferior angle, and from the central and posterior part of the lower 
border of the bone. Along the upper margin is part of a shallow groove, which, 
When joined to the opposite parietal, forms a channel for the superior longitudinal 
sinus, the elevated edges of which afford attachment to the falx cerebri. Near 
the groove are seen several depressions ; they lodge the Pacchionian bodies. 
Th^ internal opening of the parietal foramen is also seen when that aperture 
exists. 



25. — Left Parietal Bone. External Surface. 



Bordets, The superior, the longest and thickest, is dentated to articulate with 
its fellow of the opposite side, forming the sagittal suture. The inferior is 
divided into titles parts ; of these, the anterior is thin and pointed, bevelled at the 
expense of the outer surface, and overlapped by the tip of the great wing of the 
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sphenoid; the middle portion is arched, bevelled at the expense of the outer 
surface, and overlapped by the squamous portion of the temporal ; the posterior 
portion is thick and serrated for articulation with the mastoid portion of the 
temporal. The anterior border ; deeply serrated, is bevelled at the expense of the 
outer surface above, and of the inner below ; it articulates with the frontal b6ne t 
forming the coronal suture. The posterior border, deeply denticulated, articulates 
with the occipital, forming the lambdoid suture. 


26.— Left Parietal Bone. Internal Surface. 



Angles . The anterior superior , thin and pointed, corresponds with that portion 
of the skull which in the foetus is membranous, and is called the anterior fon- 
tanelle The anterior inferior angle is thin and lengthened, being received in the 
interval between the great wing of the sphenoid and the frontal. This point will 
be found about one inch behind the upper and outer angle of the orbit. Its inner 
surface is marked by a deep groove, sometimes a canal, for the anterior branch of 
the middle meningeal artery. The posterior superior angle corresponds with the 
junction of the sagittal and lambdoid sutures. In the foetus this part of the skull 
is membranous, and is called the posterior fontmelle. The posterior inferior angle 
articulates with the mastoid portion of the temporal bone, and generally presents 
on its inner surface a broad shallow groove for lodging part of the lateral sinus. 

Developmevt. The parietal bone is formed in membrane, being developed by 
one centre, which corresponds with the parietal eminence, and makes its first 
appearance about the fifth or sixth week of foetal life. Ossification gradually 
extends from the centre to the circumference of the bone : the angles are conse- 
quently the parts last formed, and it is in their situation, that the fontanelles 
exist, previous to the completion of the growth of the bone. 

Articulations i With five bones ; the opposite parietal, the occipital, frontal, 
temporal, and sphenoid. 

Attachment of Muscles. One only, the Temporal. 
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The Frontal Bone. 

This bone,* which, resembles a cockle-shell in form, consists of two portions — 
a vertical or frontal portion, situated at the anterior part of the cranium, fowling 
the forehead 5 and a horizontal or orbito-nasal portion, which enters into the forma- 
tion of the roof of the orbits and nose. 

Verfjb$al Portion . External Surface (fig. 27). In the median line, traversing 
the bone from the upper to the lower part, is occasionally seen a slightly elevated 
ridge, and in young subjects a suture, which represents the line of union of the 
two lateral halves of which the bone consists at an early period of life : in the 
adult, this suture is usually obliterated, and the bone forms one piece : traces of 
the obliterated suture are, however, generally perceptible at the lower part. On 
either side of this ridge, a little below the centre of the bone, is a rounded 
eminence, the frontal eminence. These eminences vary in size in different indi- 
viduals, and are occasionally unsymmeti^cal in the same subject. They are 
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especially prominent in cases of well-marked cerebral development. The whole 
surface of tile bone above this part is smooth, and covered by the aponeurosis of 
the Occipiro- frontalis muscle. Below the frontal eminence, and separated from it 
by a slight groove, is the superciliary ridge, broad internally where it is continuous 
with the nasal eminence, but less distinct as it arches outwards. These ridges 
are caused by the projection outwards of the frontal sinuses, and give attach- 
ment to the Orbicularis palpebrarum and Corrugator supercilii.* Beneath the 

* Some confusion is occasioned to students commencing the study of anatomy, by the 
name ( sinuses ’ having been riven to two perfectly different kinds of spaces connected with 
the skull. It may be as well, therefore, to state here, at the outset, that the ‘ sinuses ’ on 
the interior of the cranium, marked by grooves on the inner surface of the bones, are venous 
channels along which the blood runs in its passage back from the brain, while the ‘ sinuses ’ 
on the outside of the cranium (the frontal, ethmoidal, sphenoid, and maxillary) are hollow 
spaces in the bones themselves, which communicate with the nostrils, and contain air 



mm. # 

supermliary ridge is the supraorbital arch, a curved and prominent mfcrgm, which 
forms the upper boundary of the orbit, and separates the vertical from 
xontal portion of the bone. The outer part of the arch is sharp and pr onainsp ^ 
affording to the eye, in that situation, considerable protection from injury* the 
inner part is less prominent. At the inner third of this arch is a notch, some* 
times converted into a foramen by a bony process, and called the &upra-orbito$ 
notch or foramen. It transmits the supra-orbital artery, veins, and nerve. A <m>^l 
aperture is seen in the upper part of the notch, which transmits a vein from the 
diploe to join the ophthalmic vein. The supra-orbital arch terminates externally 
in the external angular process, and internally in the internal angular process. 
The external angular process is strong, prominent, and articulates with the malar 
bone : running upwards and backwards from it is a sharp curved crest, the temporal 
ridge, for the attachment of the temporal fascia ; and beneath it a slight conca- 
vity, that forms the anterior part of the temporal fossa, and gives origin to the 
Temporal muscle. The internal angular processes are less marked than the 
external, and articulate with the lachrymal bones. Between the internal angular 
processes is a rough uneven interval, the nasal notch , which articulates in the middle 
lme with the nasal bone, and on either side with the nasal process of the superior 
maxillary bone. The notch is continuous below with a long pointed process, the 
nasal spine. 

Vertical Portion Internal Surface (fig 28). Along the middle line is a 
vertical groove, the edges of which unite below to form a ridge, the frontal crest ; 
the groove lodges the superior longitudinal sinus, whilst its edges afford attach- 
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pMteeam fa afae fa di&ferfat ^subjects, is usually partially -far completely 

lodges a process of the fab: cerebri, and, when open, trimsmits a vein 
Mfa #f the nose to the superior km^itudinal ohms. On 

fafaer tide of the groove, the bone is deeply concave, presenting eminences end 
il^essidafa far the convolutions of the brain, and numerous small farrows far 

a the ramifications of the anterior meningeal arteries. Several small, 
fo&tte are also seen on either side of the groove, far the reception of the 
fan bodies. 

Portion. External Surface. This portion of the bon# consists of 
fafa thin pistes, which form the vault of the orbits, separated from one another by 
fab ethmoidal notch. Each orbital vault consists of a smooth, concave, triangular 
plate of bone, marked at its anterior and external part (immediately beneath the 
mtternal angular process) by a shallow depression, the lachrymal fossa, for lodging 
the lachrymal gland ; and at its anterior and internal part, by a depfassion (some- 
fanes a small tubercle) for the attachment of the fibrous pulley 6 f the Superior 
cbMque muscle. The ethmoidal nptch separates the two orbital plates ; it is 
quadrilateral ; and filled up, when the bones are united, by the cribriform plate of 
fab ethmoid. The margins of this notch present several half- cells, which, when 
United with corresponding half-cells on the upper surface of the ethmoid, complete 
the ethmoidal cells ; two grooves are also seen crossing these edges transversely ; 
they are converted into canals by articulation with the ethmoid, and are called 
the anterior and posterior ethmoidal canals ; they ppen on the inner walls of the 
orbit. The anterior one transmits the nasal nerve and anterior ethmoidal vessels, 
the posterior one the posterior ethmoidal vessels. In front of the ethmoidal 
notch is the nasal spine, a sharp-pointed eminence, which projects downwards and 
forwards, and articulates in front with the crest of the nasal bones ; behind, it is 
marked by two grooves, separated by a vertical ridge ; the ridge articulates with 
the perpendicular lamellae of the ethmoid, the grooves form part of the roof of the 
nasal fossae. On either side of the base of the nasal spine are the openings of the 
frontal sinuses. These are two irregular cavities, which extend Upwards and 
outwards, a variable distance, between the two tables of the skull, and are separated 
from one another by a thin bony septum. They give rise to the prominences 
above the root of the nose, called the nasal eminences and superciliary ridges 
In the child they are generally absent, and they become gradually developed as 
age advances. These oavities vary in size in different persons, are larger in men 
than in women, and are frequently of unequal size on the two Bides, the left being 
commonly the larger. Occasionally they are subdivided by incomplete bony 
laminae. They are lined by mucous membrane, and communicate with the nose by 
the infundibulum, and occasionally with each other by apertures in their septum. 

The Internal Surface of the Horizontal Portion presents the convex upper 
surfaces of the oribital plates, separated from each other in the middle line by the 
ethmoidal notch, and marked by eminences and depressions for the convolutions of 
the anterior lobes of the brain. 

Borders. The border of the vertical portion is thick, strongly serrated, bevelled 
at the expense of the internal table above, where it rests upon the parietal bones, 
and at faa»xpense of the external table at each side, where it receives the lateral 
pressuafem those bones: this border is continued below into a triangular rough 
surface, which articulates with the great wing of the sphenoid. The border of 
the horizontal portion is thin, serrated, and articulates with the lesser wing of the 
sphenoid. 

Structure. The vertical portion and external angular processes are very thick, 
consisting of diploic tissue contained between two compact laminse. The horizontal 
portion is thin, translucent, and composed entirely of compact tissue ; hence the 
facility with which instruments can penetrate the cranium through this part of the 
orbit. 

Bes&hpment {fig. 29). The frontal bone is famed in membrane, being deve- 
loped by two centres, one for each lateral half, which make their appearance, 
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at an early period of foetal life, in the situation of the orbital arches. >|fh»oifi t 
this point ossification extends, in a radiating manner, upwards into the Jkfcfo* 
19.— Frontal Bone at Bitth. head, and backwards over ttofeifc 

Developed by two lateral Halves. At birth it consists of two piem, 

which afterwards become 
along the middle line, by a suture 
which runs from the vertex to 
the root of the nose. This suture 
usually becomes obliterated with* 
in a few years after birth; but 
it occasionally remains throughout 
life. 

Articulations . With twelve hones : 
two parietal, sphenoid, ethmoid; two 
nasal, two superior maxillary, two 
lachrymal, and two malar. 1 

Attachment of Muscles. The Corrugator supercilii, Orbicularis palpebrarum, and 
Temporal, on each side. 

The Temporal Bones. 

The Temporal Bones are situated at the side and base of the skull, and present 
for examination a squamous, mastoid , and 'petrous portion. 

The Squamous Portion ( squama , a scale), (fig. 30), the anterior and upper part of 
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the bone, is scale-like in form, and thin and translucent in texture. Its outer surface 
is smooth, convex, and grooved at its back part for the deep temporal arteries ; it * 
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* Kfedfl attachment to the Temporal muscle, and forms part of *tfae temporal fossa. 
7 its back part may be seen a curved ridge — part iftha temporal ridge ; it 
serves for th© attachment of the temporal fascia, limits t^e’Ong^n of the Temporal 
muscle, and marks the boundary between the squamous and mastoid portion of the 
bone. Projecting from the lower part of the squamous portion is a long arched 
outgrowth, of bone, the zygomatic process. This process is at first directed out- 
wards, its two surfaces looking upwards and downwards ; it then appears as if 
twisted upon itself, and runs forwards, its surfaces now looking inwards and out- 
wards. The superior border of the process is long, thin, and sharp, and serves for 
the attachment of the temporal fascia. * The inferior, short, thick, and arched, has 
attached to it some fibres of the Masseter muscle. Its outer surface is convex and 
subcutaneous ; its inner is concave, and also affords attachment to the Masseter. 
The extremity, broad and deeply serrated, articulates with the malar bone. The 
zygomatic process is connected to the temporal bone by three divisions, called its 
roots — an anterior, middle, and posterior. The anterior, which is short but broad 
and strong, runs transversely inwards into a rounded eminence, the eminentia 
articularis. This eminence forms the front boundary of the glenoid fossa, and in 
the recent* state is covered with cartilage. The middle root forms the outer 
margin of the glenoid cavity; running obliquely inwards, it terminates at the 
commencement of a well-marked fissure, the Glaserian fissure ; whilst the posterior 
root, which is strongly marked, runs from the upper border of the zygoma, in an 
arched direction, upwards and backwards, forming the posterior part of the tempo- 
ral ridge. At the junction of the anterior root with the zygoma is a projection, 
called the tubercle , for the attachment of the external lateral ligament of the lower 
jaw ; and between the anterior and middle roots is an oval depression, forming 
part of the glenoid fossa (yXijvrj, a socket ), for the reception of the condyle of the 
lower jaw. This fossa is bounded, in front, by the eminentia articularis , behind, by 
the vaginal process ; and, externally, by the auditory process and middle root of the 
zygoma ; and is divided into two parts by a narrow slit, the Glaserian fissure. The 
anterior part, formed by the squamous portion of the bone, is smooth, covered in the 
recent state with cartilage, and articulates with the condyle of the lower jaw. This 
part of the glenoid fossa is separated from the auditory process by a small tubercle, 
the posUglenoid process, the representative of a prominent tubercle which, in some 
of the mammalia, descends behinefc the condyle of the jaw, and prevents it being 
displaced backwards during mastication (Humphry). The posterior part of the 
glenoid fossa is formed chiefly by the vaginal process of the petrous portion, and 
lodges part of the parotid gland. The Glaserian fissure, which leads into the 
tympanum, lodges the processus gracilis of the malleus, and transmits the Laxator 
tympani muscle and the anterior tympanic artery. The chorda tympani nerve 
passes through a separate canal parallel to the Glaserian fissure (canal of Huguier), 
on the outer aide of the Eustachian tube, in the retiring angle between the squamous 
and petrous portions of the temporal bone. 

The mtemal surface of the squamous portion (fig. 31) is concave, presents 
numerous eminences and depressions for the convolutions of the cerebrum, and 
two well-marked grooves for the branches of the middle meningeal artery. 

borders . The superior border is thin, bevelled at the expense of the internal 
surface, so as to overlap the lower border of the parietal bone, forming the 
Bquamous suture. The anterior inferior border is thick, serrated, and bevelled, 
alternately at the expense of the inner and outer surfaces, for articulation with the 
great wing of the sphenoid. 

The Mastoid Portion (pa or oc, a nipple or teat) is situated at the posterior part 
of the bone ; its outer surface is rough, and perforated by numerous foramina : one 
of these, of large size, situated at the posterior border of the bone, is termed the 
mastoid foramenj^jk transmits a vein to the lateral sinus and a small arteiy. The 
position and sizeot tigs foramen are very variable. It is not always present : some- 
times it is situated in the occipital bone, or in the suture between the temporal and the 
* occipital. The mastoid portion is continued below into a conical projection, the mas- 
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toid process, the size and form of which varies somewhat. This process serves for thk 
attachment of the Sterno-mastoid, Splenius capitis, and Trachelo-mastoid mhscles. 
On the inner side of the mastoid process is a deep groove, the digastric fossa, for 
the attachment of the Digastric muscle ; and run n i n g parallel with it, but more 
internal, the occipital groove, which lodges the occipital artery. The internal 
surface of the mastoid portion presents a deep curved groove, which lodges part 
of the lateral sinus ; and into it may be seen opening the mastoid foramen. A 
section of the mastoid process shows it to be hollowed out into a number of cellular 
spaces, communicating with each other, called the mastoid cells ; they open by a 
single or double orifice into the back of the tympanum ; are lined by a prolonga- 
tion of its lining membrane ; and, probably, form some secondary part of the organ 
of hearing. The mastoid cells, like the other sinuses of the cranium, are not 
developed until after puberty ; hence the prominence of this process in the adult. 

Borders . The superior border of the mastoid portion is broad and rough, its 
serrated edge sloping outward^ for articulation with the posterior inferior angle 

3 1 . — Left Temporal Bone. Inner Surface. , 



of the parietal bone. The posteribr border, also uneven and serrated, articulates 
with the inferior border of the occipital bone between its lateral angle and jugular 
process. 

* The Petrous Portion ( irirpog , a stone ), so named from its extreme density and 
hardness, is a pyramidal process of bone, wedged in at the base of the skull between 
the sphenoid and occipital bones. Its direction from without is forwards, inwards, 
and a little downwards. It presents for examination a base, an apex, three sur- 
faces, and three borders ; and contains, in its interior, the essential parts of the 
organ of hearing. The base is applied against the internal surface of the squamous 
and mastoid portions, its upper half being concealed ; but itsTower half is exposed 
by the divergence of those two portions of the bone which brings into view the 
oval expanded orifice of a canal leading into the tympanum, the meatus auditorius 
externus. This canal is situated between the mastoid process and the posterior 
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[ fiddle rook of the zygoma; its u£per margin is smooth and rounded, bat the 
'J&sf p«H of its circumference is surrounded by a carved plate of bone, the audi- 
f process, the free margin of which is thick and rough, for the attachment of the 
Cartilage of the external ear, 

The tipex 6f the petrous portion, rough and uneven, is received into the angular 
mter^k^between the spinous process of the sphenoid and the basilar process of the 
oo€mrijti||| it presents the anterior orifice of the carotid canal, and forms the posterior 
andf external boundary of the foramen lacerum medium. 

$Hx? mderior surface of the petrous portion (fig 31) forms the posterior 
boundary pf the middle fossa of the skull. This surface is continuous with the 
sqhamous portion, to which it is united by a suture, tbe temporal suture, the 
remains of which are distinct even at a late period of life : it presents six points 
for examination • 1 . an eminence near the centre, which indicates the situation of 
the superior semicircular canal : 2. on the outer side of this eminence a depression, 
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indicating the position of the tympanum, the layer of bone which separates the 
tympanum from the cranial cavity being extremely thin : 3. a shallow groove, 
sometimes double, leading backwards to an oblique opening, tbe hiatus Fallojfii, 
for the passage of the petrosal branch of the Vidian nerve : 4. a smaller opening, 
occasionally seen external to the latter for the passage of the smaller petrosal 
nerve : 5 near the apex of the bone the termination of the carotid canal, the wall 
of which in this situation is deficient in front : 6. above this canal, a shallow 
depression for the reception of the Gasserian ganglion. 

The posterior surface forms the front boundary of the posterior fossa of the 
skull, and is continuous with the inner surface of the mastoid portion of the bone 
It presents three points for examination: i» about its centre, a large orifice, tbe 
meatus auditorius intemusf whose size varies considerably ; its margins are smooth 
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and rounded ; and it leads into a short canal, about four lines in length, which 
runs directly outwards, and is closed by a vertical plate, divided by a’horajio&ta] 
crest into two unequal portions ; the canal transmits the auditory and facial 
and auditory artery : 2. behind the meatus auditorius, a small slit, almost hidden 
by a thin plate of bone, leading to a canal, the aquaeductus vestibuh, which transmits 
a small artery and vein, and lodges a process of the dura mater: 3. in the interval 
between these two openings, but above them, an angular depression which lodges 
a process of the dura mater, and transmits a small vein into the cancellous tissue 
of the bone. 

The inferior or basilar surface (fig. 32) is rough and irregular, and forms part 
of the base of the skull. Passing from the apex to the base, this surface presents 
eleven points for examination : 1 . a rough surface, quadrilateral in form, which 
serves partly for the attachment of the Levator palati and Tensor tympani 
muscles : 2. the large circular aperture of the carotid canal, which ascends at 
first vertically, and then, making a bend, runs horizontally forwards and inwards ; 
it transmits the internal carotid artery and the carotid plexus : 3. the aquse ductus 
cochleae, a small triangular opening, lying on the inner side of the latter, close to 
the posterior border of the petrons portion ; it transmits a vein from the cochlea, 
which joins the internal jugular : 4. behind these openings a deep depression, the 
jugular fossa, which varies in depth and size in different skulls ; it lodges the 
internal jugular vein, and, with a similar depression on the margin of the occipital 
bone, forms the foramen lacerum posterius : 5. a small foramen for the passage of 
Jacobson’s nerve (the tympanic branch of the glosso-pharyngeal) ; this foramen is 
seen in front of the bony ridge dividing the carotid canal from the jugular fossa : 
6. a small foramen on the inner wall of the jugular fossa, for the entrance of the 
auricular branch of the pnoumogastric (Arnold’s) nerve : 7. behind the jugular 
fossa, a smooth square-shaped facet, the jugular surface it is covered with cartilage 
in the recent state, and articulates with the jugular process of the occipital bone : 
8. the vaginal process, a very broad sheatli-like plate of bone, which extends from 
the carotid canal to the mastoid process ; it divides behind into two laminae, re- 
ceiving between them the 9th point for examination, the styloid process ; a long 
sharp spine, about an inch in length, continuous with the vaginal process, between 
the laminae of which it is received ; it is directed downwards, forwards, and in- 
wards, varies in size and shape, and sometimes consists of several pieces united by 
cartilage ; it affords attachment to three muscles, the Stylo-pharyngeus, Stylo- 
glossus, anfl Stylo-hyoideus ; and two ligaments, the stylo-hyoid and stylo- 
maxillary : 10. the stylo-mastoid foramen, a rather large orifice, placed between 
the styloid and mastoid processes ; it is the termination of the aquaeductus Fallopii, 
and transmits the facial nerve and stylo-mastoid artery : 1 1 . the auricular fissure, 
situated between the vaginal and mastoid processes, for the exit of the auricular 
branch of the pneumogastric nerve. 

Borders of the petrous portion . The superior , the longest, is grooved for the 
superior petrosal sinus, and has attached to it the tentorium cerebelli ; at its inner 
extremity is a semilunar notch, upon which the fifth nerve lies. The posterior 
border is intermediate in length between the superior and the anterior. Its inner 
half is marked by a groove, which, when completed by its articulation with the 
occipital, forms the channel for the inferior petrosal sinus. Its outer half preseats 
a deep excavation — the jugular fossa — which, with a similar notch on the occipital* 
forms the foramen lacerum posterius. A projecting eminence of bone occasionally 
stands out from the centre of the notch, and divides the foramen into two parts. 
The anterior border is divided into two parts — an outer joined to the squamous 
portion by a suture, the remains of which are distinct j an inner, free, articulating 
with the spinous process of the sphenoid. At the angle of junction of the petrous 
and squamous portions are seen two canals, separated from one another by a thin 
plate of bone, the processus cochleariformis : they both lead into the tympanum, 
the upper one transmitting the Tensor tympani muscle, the lower one the 
Eustachian tube. 
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$ Siructme. The Squamous portion is like that of the other cranial bones, 
tm mastoid portion -Cellular, and the petrous portion dense and hard. 

Development (fig. 33). The temporal bone is developed by four centres, 
exclusive of those for the internal ear and the ossieula, via. : — one for the 
squamous portion including the zy- % 


goma, one for the petrous and mastoid 3 3 •—development of the Temporal Bone, 

parts, one for the styloid, and one for ^ our Centres, 

the auditory process (tympanic bone). 

The first traces of the development of 

this bone appear in the squamous por- 1 frSguaanwijM | » ua m 0 u *\ 
tion, about the time when osseous jMrtign iiu&ifoy *||i> * ^ ' A __ 

matter is deposited in the vertebrae; Zygoma,. fc* JP 0 rt 1 0 n- 

the auditory process succeeds next ; ^ 

it consists of a curved piece of bone, ^ jj? 

forming about three-fourths of a cir- R 

cle, the deficiency being above ; it ^ 

is grooved along its concave surface / for Auditory ( 

for the attachment of the membrana jtroc* J) | |* 
tympani, and becomes united by its ^ * 

extremities to the squamous portion 

during the last months of intra- * 3 

uterine life. The petrous and mastoid / ** P*ttoa* £% ? 

portions then become ossified, and * X<*,*t*d 
lastly the styloid process, which re- 

mains separate a considerable period, ( 

and is occasionally never united to the l for Styloid j*roc. 
rest of the bone. At birth, the tem- 
poral bone, excluding the styloid process, is formed of three pieces — the squamous 
and zygomatic, the petrous and mastoid, and the auditory. The auditory process 
joins with the squamous about the time of birth. The petrous and mastoid 
join with the squamous during the first year, and the styloid process becomes 
united between the second and third years. The subsequent changes in this bone 
are, that the auditory process extends outwards, so as to form the meatus audito- 
rius ; the glenoid fossa becomes deeper ; and the mastoid part, which at an early 
period of life is quite fiat, enlarges from the development of the cellular cavities 
in its interior. 

Articulations . With five bones — occipital, parietal, sphenoid, inferior maxillary, 
and malar. 

Attachment of Muscles. To the squamous portion, the Temporal ; to the zygoma, 
the Masseter ; to the mastoid portion, the Occipitofrontalis, Stemo-mastoid, 
Splenius capitis, Trachelo-mastoid, Digastricus, and Retrahens aurem ; to the 
styloid process, the Stylo-pharyngeus, Stylo-hyoideus, and Stylo -glossus ; and to 
the petrous portion, the Levator palati, Tensor tympani, and Stapedius. 
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The Sphenoid Bone. 

The Sphenoid bone a wedge) is situated at the anterior part of the base 

of the skull, articulating with all the other cranial bones, which it binds firmly 
and solidly together. In its form it somewhat resembles a bat, with its wings 
extended ; and is divided into a central portion or body, two greater and two lesser 
wings extending outwards on each side of the body; and two processes, the pterygoid 
processes, which project from it below. 

$ The Body is of large size, quadrilateral in form, and hollowed out in its interior 
00 as to form a mere shell of bone. It presents for examination four surfaces — 
A superior, an inferior, an anterior, and a posterior. 

The superior surface (fig. 34). In front is seen a prominent spine, the 
ethmoidal spine, for articulation with the ethmoid ; behind this a smooth sur- 
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f&ce presenting, in the median line, a slight longitudinal eminence, With a 
depression on each side, for lodging the olfactory nerves. A narrow t rans verse 
groove, the optic groove, bounds the above-mentioned surface behind ; it lodges 
the optic co mmis sure, and terminates on either side in the optic foramen, for the 
passage of the optic nerve and ophthalmic artery. Behind the optic groove is a 
small eminence, olive-like in shape, the olivary process ; and still more posteriorly, 
a deep depression, the pituitary fossa, or 4 sella Turcica,’ which lodges the pituitary 
body. This fossa is perforated by numerous foramina, for the transmission of 


34. — Sphenoid Bone. Superior Surface. 



nutrient vessels to the substance of the bone. It is bounded in. front by two small 
eminences, one on either side, called the middle elinoid processes (vX/vr/, a led), 
and behind by a square-shaped plate of bone, terminating at each superior angle 
in a tubercle, the posterior elinoid processes, the size and form of which vary 
considerably in different individuals. These processes deepen the pituitary fossa, 
and serve for the attachment of prolongations from the tentorium cerebelli. The 
sides of the plate of bone supporting the posterior elinoid processes are notched 
for the passage of the sixth pair of nerves ; and behind, this plate of bone pre- 
sents a shallow depression, which slopes obliquely backwards, and is continuous 
with the basilar groove of the occipital bone ; it supports the medulla oblongata. 
On either side of the body is a broad groove, curved something like the italic 
letter /; it lodges the internal carotid artery and the cavernous sinus, and is 
called the cavernous groove. The posterior surface , quadrilateral in form, articulates 
with the basilar process of the occipital bone. During childhood these bones 
are separated by a layer of cartilage ; but in after- life (between the eighteenth 
and twenty-fifth years) this becomes ossified, ossification commencing above, and 
extending downward ; and the two bones then form one piece. The anterior surface 
(fig. 35) presents, in the middle line, a vertical lamella of bone, which articulates 
in front with the perpendicular plate of the ethmoid, forming part of the septum 
of the nose. On either side of it are the irregular openings leading into file 
sphenoid cells* or sinuses. These are two large irregular cavities, hollowed out of 
the interior of the body of the sphenoid hone, and separated from one another by 
a more or less complete perpendicular bony septum. Their form and size vary 
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OOnsider ab ly ; they are seldom symmetrioal, and are often partially subdivided by 
irregular osseous laaninse. Occasionally they extend into the basilar process of 
the occipital nearly as far as the foramen magnum. The septum is $eldom quite 
ver tical, being commonly bent to one or the other side. These entases do not 
exist in children, but they increase in size as age advances. They are partially 



closed, in front and below, by two thin curved plates of bone ; tbe sphenoidal 
turbinated bones, leaving a round opening at their upper parts, by which they 
communicate with the upper and back part of tbe nose, and occasionally with the 
posterior ethmoidal cells or sinuses. The lateral margins of this surface present a 
serrated edge, which articulates with the os planum of the ethmoid, completing 
the posterior ethmoidal cells ; the lower margin, also rough and serrated, articu- 
lates with the orbital process of the palate bone ; and the upper Margin with the 
orbital plate of the frontal bone. The inferior surface presents, in the middle line, 
a triangular spine, the rostrum, which is continuous with the vertical plate on the 
anterior surface, and is received into a deep fissure between the aloe of the vomer. 
On each side may be seen a projecting lamina of bone, which runs horizontally 
inwards from near the base of the pterygoid process i^EEese plates, termed the 
vaginal processes, articulate with the edges of the vomer. Close to the root of 
the pterygoid process is a groove, formed into a complete canal when articulated 
with the sphenoidal process of the palate bone ; it is called tbe pterygo-palatine 
canal, and transmits the pterygo-palatine vessels and pharyngeal nerve. 

The Greater Wings are two strong processes of bone, which arise from the sides of 
the body, and are curved in a direction upwards, outwards, and backwards ; being 
prolonged behind into a sharp-pointed extremity, the spinous process of the sphenoid. 
Each wing presents three surfaces and a circumference. The superior or cerebral 
surface (fig. 34) forms part of the middle fossa of the skull ; it is deeply con- 
cave, and presents eminences and depressions for the convolutions of the brain. 
At its anterior and internal part is seen a circular aperture, the foramen rotundum, 
for the transmission of the second division of the fifth nerve. Behind and ex- 
ternal to this is a large oval foramen, the foramen ovale, for the transmission of 
the third division of the fifth nerve, the small meningeal artery, and the small 
petrosal nerve. At the inner side of the foramen ovale, a small aperture may 

* In this figure, both the anterior and inferior surfaces of the "body of the sphenoid bon© 
shown, the bone being held with the pterygoid processes almost horizontal. 
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oocai^iially^b© seen opposite the root of the pterygoid process; it is the foramen 
Vesalii, transmitting a small rein. Lastly, in the apex of the spine of the sphenoid 
is a short canal, sometimes double, the foramen spinosum ; it transmits the middle 
meningeal artery. The external surface (fig. 35) is convex, and divided by a trans- 
verse ridge, the pterygoid ridge, into two portions. The superior or larger, convex 
from above downwards, concave from before backwards, enters into the formation 
of the temporal fossa, and attaches part of the Temporal muscle. The inferior 
portion, smaller in size and concave, enters into the formation of the zygomatic 
fossa, and affords attachment to the External pterygoid muscle. It presents, at 
its posterior part, a sharp-pointed eminence of bone, the spinous process, to which 
is connected the internal lateral ligament of the lower jaw, and the Laxator 
tympani muscle. The pterygoid ridge, dividing the temporal and zygomatic 
portions, gives attachment to part of the External pterygoid muscle. At its inner 
extremity is a triangular spine of bone, which serves to increase the extent of 
origin of this muscle. The anterior or orbital surface, smooth and quadrilateral 
in form, assists in forming the outer wall of the orbit. It is bounded above by a 
serrated edge, for articulation with the frontal bone ; below, by a rounded border, 
which enters into the formation of the spheno-maxillary fissure; internally, it 
enters into the formation of the sphenoidal fissure ; whilst externally it presents a 
serrated margin, for articulation with the malar bone. At the upper part of the 
inner border is a notch for the transmission of a branch of the ophthalmic artery ; 
and at its lower part a small pointed spine of bone, which serves for the attachment 
of part of the lower head of the External rectus. One or two small foramina may 
occasionally be seen for the passage of arteries ; they are called the external orbital 
foramina. Circumference of the great wing (fig. 34) : commencing from behind, 
from the body of the sphenoid to the spine, the outer half of this margin is serrated, 
for articulation with the petrous portion of the temporal bone ; whilst the inner 
half forms the anterior boundary of the foramen lacerum medium, and presents the 
posterior aperture of the Yidian canal. In front of the spine the circumference of 
the great wing presents a serrated edge, bevelled at the expense of the inner table 
below, and of the external above, which articulates with the squamous portion of 
the temporal bone. At the tip of the great wing a triangular portion is seen, 
bevelled at the expense of the internal surface, for articulation with the anterior 
inferior angle of the parietal bone. Internal to this is a broad serrated surface, 
for articulation with the frontal bone : this surface is continuous internally with 
the sharp inner edge of the orbital plate, which assists in the formation of the 
sphenoidal fissure. 

The Lesser Wings (processes of Ingrassias) (fig. 34) are two thin triangular 
plates of bone, which arise from the upper and lateral parts of the body of the 
sphenoid ; and, projecting transversely outwards, terminate in ,% sharp point. 
The superior surface of each is smooth, fiat, broader internally*' than externally, and 
supports the anterior lobe of the brain. The inferior surface forms the back part 
of the roof of the orbit, and the upper boundary of the sphenoidal fissure or 
foramen lacerum anterius. This fissure is of a triangular form, and leads from the 
cavity of the cranium into the orbit ; it is bounded internally by the body of the 
sphenoid — above, by the lesser wing ; below, by the orbital surface of the great 
wing — and is converted into a foramen by the articulation of this bone with the 
frontal. It transmits the third, the fourth, the ophthalmic division of the fifth and 
the sixth nerves, and the ophthalmic vein. The anterior border of the lesser wing 
is serrated for articulation with the frontal bone ; the posterior, smooth and 
rounded, is received into the fissure of Sylvius of the brain. The inner extremity 
of this border forms the anterior clinoid process. The lesser wing is connected to 
the side of the body by two roots, the upper thin and fiat, the lower thicker, 
obliquely directed, and presenting on its outer side, near its junction with the 
body, a smaH.tubercle, for the attachment of the common tendon of the muscles of 
the eye. Between the two roots is the optic foramen, for the transmission of the 
optic nerve and ophthalmic artery. 
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19b© Pterygoid processes (wripvt, a wmg ; el dot, Ukeness ), (fig. 36 ), one on each 
descend perpendicularly from the point where the body and great wing 
unite. Each process consists of an external and an internal plate, sepa- 
rated behind by an inter- 
vening notch, —the pterygoid 36 .— Sphenoid Bone. Posterior Surface, 

fossa ; but joined partially in 
front. The external pterygoid 
plate is broad and thin, turned 
a little outwards, and ‘forms 
part of the inner wall of the 
zygomatic fossa. It gives at- 
tachment, by its outer sur- 
face, to the External ptery- 
goid ; its inner surface forms 
part of the pterygoid fossa, 
and gives attachment to the 
Internal pterygoid. The in- 
ternal pterygoid plate is much 
narrower and longer, curving 
outwards, at its extremity, 
into a hook-like process of 

bone, the hamular process, around which turns the tendon of the Sensor palati 
muscle. At the base of this plate is a small, oval, shallow depression, t^C scaphoid 
fossa, from which arises the Tensor palati, and above which is seen the posterior 
orifice of the Vidian canal. The outer surface of this plate forms part °f the 
pterygoid fossa, the inner surface forming the outer boundary of the post +er ior 
aperture of the nares. The Superior Constrictor of the pharynx is attached to its 
posterior edge. The two pterygoid plates are separated below by an angul ar 
interval, in which the pterygoid process, or tuberosity, of the palate-bone i s 
received. The anterior surface of the pterygoid process is very broad at its base, 
and forms the posterior wall of the spheno-maxillary fossa. It supports Meckel’s 
ganglion. It presents, above, the anterior orifice of the Vidian canal ; and below, 



a rough margin, which articulates with the perpendicular plate of the palate-bone. 

Development. The sphenoid bone is developed by ten centres, six for the pos- 
terior sphenoidal division, and four for the anterior sphenoid. The six centres 
for the posterior sphenoid are — one for each greater wing and external pterygoid 
plate ; one for each internal pterygoid 

plate; twofor theposterior part of thebody. 37’— Plan of the Development of Sphenoid. 

The four for the anterior sphenoid are, By ten Centre8# 

one for each lesser wing and anterior part ifmaA l****r‘ 'unne/ loAnt * jpart # body 

of the body, and one for each sphenoidal T 

turbinated bone. Ossification takes place V ) 

in these pieces in the following order : the 

greater wing and external pterygoid plate J f 

are first formed, ossific granules being \J/&\ J 

deposited close to the foramen rotundum \ 

on each side, at about the second month Fr** 

of foetal life ; from thence ossification 


spreads outwards into the great wing, and Jfrrm* SphnotdtuL turbinated 6m 

downwards into the external pterygoid plate. Each internal pterygoid plate is 
Mien formed, and becomes united to the external about the middle of foetal life. 

e wo centres for the posterior part of the body appear as separate nuclei, side 
by side, beneath the sella Turcica ; they join, about the middle of foetal life, into a 
angle piece, which remains un-united to the rest of the bone until after birth. 
Jtach lesser wmg is formed by a separate centre, which appears on the outer side 
*7 T 6 j 0 ?* 10 ^ ramen ’ the third month ; they become united and join with 

the body at about the eighth month of foetal life. At about the end of the third 
year, ossification has made its appearance in the sphenoidal spongy bones 
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At birth the sphenoid consists of three pieces : viz. the greater wing and 
pterygoid processes on each side ; the lesser wings and body united. At the first 
year after birth* the greater wings and body are united. From the tenth to the 
twelfth year the spongy bones are partially united to the sphenoid, their junction 
being complete by the twentieth year. Lastly, the sphenoid joins the occipital. 

Artimlatimis. The sphenoid articulates with all the bones of the cranium, and 
five of the face ; the two malar, two palate, and vomer : the exact extent of articu- 
lation with each bone is shown in the accompanying figures. 

Attachment of Muscles. The Temporal, External pterygoid, Internal pterygoid, 
Superior constrictor, Tensor palati, Laxator tympani, Levator palpebree, Obliquus 
superior, Superior rectus, Internal rectus, Inferior rectus, External rectus. 

The Sphenoidal Spongy Bones. 

The Sphenoidal Spongy Bones are two thin curved plates of bone, which 
exist as separate pieces until puberty, and occasionally are not joined to the 
sphenoid in the adult. They are situatod at the anterior and inferior part of the 
body of the sphenoid, an aperture of variable size being left in their anterior wall, 
through which the sphenoidal sinuses open into the nasal fossae. They are irre- 
gular in form, and taper to a point behind, being broader and thinner in front. 
Their inner surface, which looks towards the cavity of the sinus, is concave; 
their outer surface convex. Each bone articulates in front with the ethmoid, 
externally with the palate ; behind, its point is placed above the vomer, and is 
received between the root of the pterygoid process on the outer side, and the 
rostrum of the sphenoid on the inner. 

The Ethmoid Bone. 

The j Ethmoid (j^flpoe, a sieve ), is an exceedingly light spongy bone, of a cubical 
form, situated at the anterior part of the base of the cranium, between the two 

38. — Ethmoid Bone. Outer surface of Right Lateral orbits, at the root of the nose, 

and contributing to form each 
of these cavities. It consists 
of three parts : a horizontal 
plate, which forms part of the 
base of the cranium ; a per- 
pendicular plate, which forms 
part of the septum nasi ; and 
two lateral masses of cells. 

The Horizontal or Cribri- 
form Plate (fig. 38) forms part 
of the anterior fossa of the 
base of the skull, and is re- 
ceived into the ethmoid notch 
of the frontal bone between 
the two orbital plates. Pro- 
jecting upwards from the 
middle line of this plate, is a 
thick smooth triangular pro- 
cess of bone, the crista galli, so called from its resemblance to a cock’s comb. Its 
base joins the cribriform plate. Its posterior border, long, thin, and slightly 
curved, serves for the attachment of the falx cerebri. Its anterior border, short 
and thick, articulates with the frontal bone, and presents two small projecting 
alee, which are received into corresponding depressions in the frontal, completing 
the foramen coecum behind. Its sides are smooth, and sometimes 'bulging; in 
which case it is found to enclose a small sinus. On each side of the crista galli, 
the cribriform plate is narrow, and deeply grooved, to support the bulb of the 


Mass (enlarged). 
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o^feoiory nerve, end perforated by foramina for the passage of its filaments. These 
fo ramina are arranged in three rows : the innermost, which are the largest and 
toast numerous, are lost in grooves on the upper part of the septum ; the foramina 
of the outer row are continued on to the surface of the upper spongy bone. The 
foramina of the middle row are the smallest ; they perforate the bone, and transmit 
nerves to Hie roof of the nose. At the front part of the cribriform plate, on each 
side of the crista galli, is a small fissure, which transmits the nasal branch of the 
ophthalmic nerve ; and at its posterior part a triangular notch, which receives the 
ethmoidal spine of the 

snhenoid 39. — Perpendicular Plate of Ethmoid (enlarged). Shown by 

01 * , removing the right Lateral Mass. 

The Perpendicular e 6 

Plate (fig. 39) is a thin 
flattened lamella of 
bone, which descends 
from the under-surface 
of the cribriform plate, 
and assists in forming 
the septum of the nose. 

It is much thinner in the 
middle than at the cir- 
cumference, and is ge- 
nerally deflected a little 
to one side. Its an- 
terior border articulates 
with the frontal spine 
and crest of the nasal 
bones. Its posterior, 
divided into two parts, 

is connected by its upper half with the rostrum of the sphenoid — by its lower half 
with the vomer. The inferior bordor serves for the attachment of the triangular 
cartilage of the nose. On each side of the perpendicular plate numerous grooves 
and canals are seen, leading from foramina on the cribriform plate ; they lodge 
filaments of the olfactory nerves. 



The Lateral Masses of the ethmoid consist of a number of thin- walled cellular 
cavities, the ethmoidal cells , interposed between two vertical plates of bone, the 
outer one of which forms part of the orbit, and the inner one part of the nasal 
fossa of the corresponding side. In the disarticulated bone many of these cells 
appear to be broken ; but when the bones are articulated, they are closed in at 
every part. The upper surface of each lateral mass presents a number of 
apparently half-broken cellular spaces ; these are closed in when articulated 
by the edges of the ethmoidal notch of the frontal bone. Crossing this 
surface are two grooves on each side, converted into canals by articulation 
with the frontal; they are the anterior and posterior ethmoidal foramina, and 
open on the inner wall of the orbit. The posterior surface also presents large 
irregular cellular cavities, which are closed in by articulation with the sphenoidal 
turbinated bones, and orbital process of the palate. The cells at the anterior sur- 
face are completed by the lachrymal bone and nasal process of the superior 
maxillary, and those below also by the superior maxillary. The outer surface of 
each lateral mass is formed of a thin smooth square plate of bone, called the 
os plamm ; it forms part of the inner wall of the orbit, and articulates above with 
the orbital plate of the frontal ; below, with the superior maxillary and orbital 
process of the palate ; in front, with the lachrymal ; and behind, with the sphenoid. 

From the inferior part of each lateral mass, immediately beneath the os planum, 
there projects downwards and backwards an irregular lamina of bone, called 
Hie 1 meiform process , from its hook-like form : it serves to close in the upper 
port of the orifice of the antrum, and articulates with the ethmoidal process of 
the inferior turbinated bone. It is often broken in disarticulating the bones. 
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Hie inner Surface of each lateral mass forms part of the outer wall of the nasal 
fossa of the corresponding side. It is formed of a thin lamella of bone, which 
descends from the under surface of the cribriform plate, and terminates below in 
a free convoluted margin, the middle turbinated bone. The whole of this surfaoe 

is rough, and marked above by 

40. — Ethmoid Bone. Inner Surface of Right numerous grooves, which run 
Lateral Mass (enlarged). nearly vertically downwards from 

the cribriform plate ; they lodge 
branches of the olfactory nerve, 
which are distributed on the 
mucous membrane covering the 
bone. The back part of this 
surface is subdivided by a narrow 
oblique fissure, the superior meatus 
of the nose, bounded above by a 
thin curved plate of bone — the 
superior turbinated bone. By 
means of an orifice at the upper 
part of this fissure, the posterior 
ethmoidal cells open into the nose. Below, and in front of the superior meatus, is 
seen the convex surface of the middle turbinated bone. It extends along the 
whole length of the inner surface of each lateral mass ; its lower margin is free 
and thick, and its concavity, directed outwards, assists in forming the middle 
meatus. It is by a large orifice at the upper and front part of the middle meatus, 
that the anterior ethmoidal cells, and through them tho frontal sinuses, com- 
municate with the nose, by means of a funnel-shaped canal, the infundibulum. 
The cellular cavities of each lateral mass, thus walled in by the os planum on 
the outer side, and by tho other bones already mentioned, are divided by a thin 
transverse bony partition into two sets, which do not communicate with each 
other ; they are termed the anterior and posterior ethmoidal cells , or sinuses. 
The former, smaller but more numerous, communicate with the frontal sinuses 
above, and the middle meatus below, by means of a long flexuous cellular 
canal, the infundibulum ; the posterior, Inirgaii mlmf less numerous, open into 
the superior meatus, and communicate (occasionally) with the sphenoidal 
sinuses. 

Development. By three centres — one for the perpendicular lamella, and one for 
each lateral mass. 

The lateral masses are first developed, ossific granules making their first 
appearance in the os planum between the fourth and fifth months of foetal life, 
and afterwards in the spongy bones. At birth, the bone consists of the two lateral 
masses, which are small and ill-developed ; but when the perpendicular and 
horizontal plates begin to ossify, as they do about the first year after birth, the 
lateral masses become joined to the cribriform plate. The formation and increase 
in the ethmoidal cells, which complete the bone, take place about the fifth or sixth 
year. 

Articulations. With fifteen bones : the sphenoid, two sphenoidal turbinated, the 
frontal, and eleven of the face — the two nasal, two superior maxillary, two lachry- 
mal, two palate, two inferior turbinated, and the vomer. 

Development of the Cranium. 

The development of the cranium commences at a very early period, on account of the 
importance 01 the organ it is intended to protect. In its most rudimentary state, it con- 
sist^, of a thin membranous capsule, enclosing the cerebrum, and accurately moulded upon 
its surface. This capsule is placed external to the dura mater, and in close contact with it j 
its walls are continuous with the caiml for the spinal cord, and the chorda dorsalis, or 
primitive part ef the vertebral column, is continued forwards, from the spine, along the 
base, to its fore-part, where it terminates in a tapering point. The next step in the process 
of development is the formation of cartilage. This is deposited in the base of the skull, 
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In two symmetrical segments, one on either side of the median line j these subsequently 
■coalesce, so as to enclose the chorda dorsalis — the chief part of the cerebral capsule still 
retaining its membranous form. Ossification first takes place in the roof, and is preceded 
by the deposition of a membranous blastema upon the surface of the cerebral capsule, in 
which the ossifying process extends ; the primitive membranous capsule becoming the 
internal periosteum, and being ultimately . 

blended with the dura mater. Although the 4 1 * — Skull at birth, showing the Anterior 
bones of the vertex of the skull appear Posterior Fontanelles. 

before those at the base, and make con- 
siderable progress in their growth : at birth 
ossification is more advanced in the base, this 
portion of the skull forming a solid immov- 
able groundwork. 

The Fontanelles (figs. 41, 42). 

Before birth, the bones at the vertex and 
side of the skull are separated from each other 
by membranous intervals, in which bone is 
deficient. These intervals, at certain parts, are 
of considerable size, and are termed the fon- 
tmelles, so called from the pulsations of the 
brain, which are perceptible at the anterior 
fontanelle, and were likened to the rising of 
water in a fountain. The fontanelles are four 
in number, and correspond to the junction of 

the four angles of the parietal with the con- 42. —The Lateral Fontanelles. 

tiguous bones. The anterior fontanelle is 
the largest, and corresponds to the junction 
of the sagittal and coronal sutures ; the pos- 
terior fontanelle, of smaller size, is situated 
at the junction of the sagittal and lambdoid 
sutures ; the two remaining ones are situated 
at the inferior angles of the parietal hone. 

The latter are closed soon after birth ; the 
two at the superior angles remain open longer : 
the posterior being closed in a few months 
after birth ; the anterior remaining open 
until the first or second year. These spaces 
are gradually filled in by an extension of the 
ossifying process, or by the development of 
ft Wormian bone. Sometimes the anterior 
fontanelle remains open beyond two years, 
and is occasionally persistent throughout life. 


Supernumerary or Wormian* Bones. 

1 

When ossification of any of the tabular bones of the skutl proves abortive, the mem- 
branous interval which would be left, is usually filled in by a supernumerary piece of bone 
This is developed from a separate centre, and gradually extends until it fills the vacant 
space. These supernumerary pieces are called Wormian bones ; they are called also, from 
their usual form, ossa triquetra ; but they present much variation in situation, number, 
and size. 

They occasionally occupy the situation of the fontanelles. Bertin. Cruvelhier, and Cuvier 
have each noticed the presence of one in the anterior fontanelle. There are two specimens 
in the Museum of St. George’s Hospital, which present Wormian bones in this situation. 
In one, the skull of a child, the supernumerary piece is of considerable size, and of a 
quadrangular form. 

They are occasionally found in the posterior fontanelle, appearing to replace the superior 
angle of the occipital bone. Not unfrequently, there is one replacing the extremity of the 
great wing of the sphenoid, or the anterior inferior angle of the parietal bone, in the 
fontanelle there situated. 

They have been found in the different sutures on the vertex and side of the skull, and in 
some of those at the base. They are most frequent in the lambdoid suture. Mr. Ward 
mentions an instance i in which one-half of the lambdoid suture was formed by large 
Wormian bones disposed in a double row, and jutting deeply into each other and refers 
to similar specimens described by Bumontier and Bourgery, 

* Wormius, a physician in Copenhagen, is said to have given the first detailed description 
of these bones. r 





NASAL BONE. 


49 


A deficiency in the ossification of the flat bones would appear in some cases to be 
symmetrical on the two sides of the skull ; for it is not uncommon to find these super- 
numerary bones corresponding in form, size, and situation on each side. Thus, in several 
instances, I have seen a pair of large Wormian bones symmetrically placed in the lambdoid 
suture ; in another specimen, a pair in the coronal suture, with a supernumerary bone in 
the spheno-parietal suture of both sides. 

The size of these supernumerary pieces varies, they being in some cases not larger than a 
pin’s head, and confined to the outer table ; in other cases so large, that one pair of these 
bones may form the whole of the occipital bone above the superior curved lines, as 
described by B^clard and Ward. Their number is generally limited to two or three ; but 
more than a hundred have been found in the skull of an adult hydrocephalic skeleton. 
In their development, structure, and mode of articulation, they resemble the other cranial 
bones. 


Congenital Fissures and Gaps. 

Dr. Humphry has called attention to the not unfrequent existence of congenital Jimires 
in the cranial bones, the result of incomplete ossification. These fissures have been 
noticed in the frontal, parietal, and squamous portion of the temporal bones ; they 
extend from the margin towards the middle of the bone ; and aro of great interest in a 
medico-legal point of view, as they are liable to be mistaken for fractures. An arrest of 
the ossifying process may also give rise to the (hficiencics or gaps occasionally found 
in the cranial bones. Such deficiencies are said to occur most frequently when ossifi- 
cation is imperfect, and to be situated near the natural apertures for vessels. I)r. Humphry 
describes such deficiencies to exist in a calvarium, in the Cambridge Museum, where a 
gap sufficiently large to admit the end of the finger is seen on either side of the sagittal 
suture, in the place of the parietal foramen. There is a specimen precisely similar to 
this in the Museum of St. George’s Hospital; and another, in which a small circular gap 
exists in the parietal bone of a young child, iust above the parietal eminence. Similar 
deficiencies are not unfrequently met with in hydrocephalic skulls ; being most frequent, 
according to I)r. Humphry, in the frontal bones ; and, in the parietal bones, on either side 
of the sagittal suture. 


Hones or tiie Face. 


The Facial Hones are fourteen in number, viz., the 


Two Nasal, 

Two superior Maxillary, 
Two Lachrymal, 

Two Malar, 


Two Palate, 

Two Inferior Turbinated, 
Vomer, 

Inferior Maxillary. 


Nasal Hones. 


43. — Light Nasal Bone. 
with JFrontal JB 

with 

-Ojrpostbe bone. 


The Nasal are two small oblong bones, varying in size and form in different 
individuals ; they are placed side by side at the middle and upper part of the 
face, forming, by tbeir junction, £ the bridge ’ of the nose. Each bone presents 

for examination two 
surfaces, and four bor- 
ders. The outer surface 
concave from above 
downwards, convex 
from side to side ; it 
is covered by the Com- 
pressor nasi muscle, 
marked by numerous 
small arterial furrows, 
and perforated about 
its centre by a foramen, 
sometimes double, for 
the transmission of a 
small vein. Sometimes this foramen is absent on one or both sides, and occasionally 
the foramen ccecfiim opens on this surface. The inner surface^ is concave from 
side to side, convex from above downwards ; in which direction it is traversed by 
• a longitudinal groove (sometimes a canal), for the passage of a branch of the nasal 
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in two symmetrical segments, one on either side of the median line ; these subsequently 
Coalesce, so as to enclose the chorda dorsalis — the chief part of the cerebral capsule still 
retaining its membranous form. Ossification first takes place in the roof, and is preceded 
by the deposition of a membranous blastema upon the surface of the cerebral capsule, in 
which the ossifying process extends; the primitive membranous capsule becoming the 
internal periosteum, and being ultimately , . ,, . 

blended with the dura mater. Although the 41.— Skull at birth, showing the Anterior 
bones of the vertex of the skull appear Posterior Fontanelles. 

before those at the base, and make con- 
siderable progress in their growth : at birth 
Ossification is more advanced in the base, this 
portion of the skull forming a solid immov- 
able groundwork. 

The Fontanelles (figs. 41, 42). 

Before birth, the bones at the vertex and 
side of the skull are separated from each other 
by membranous intervals, in which bone is 
deficient. These intervals, at certain parts, are 
of considerable size, and are termed the fon- 
taneUeSj so called from the pulsations of the 
brain, which are perceptible at the anterior 
fontanelle, and were likened to the rising of 
water in a fountain. The fontanelles are four 
in number, and correspond to the junction of 
the four angles of the parietal with the con- 
tiguous bones. The anterior fontanelle is 
the largest, and corresponds to the junction 
of the sagittal and coronal sutures j the pos- 
terior fontanelle, of smaller size, is situated 
at the junction of the sagittal and lambdoid 
sutures ; the two remaining ones are situated 
at the inferior angles of the parietal bone. 

The latter are closed soon after birth ; the 
two at the superior angles remain open longer : 
the posterior being closed in a few months 
after birth ; the anterior remaining open 
until the first or second year. These spaces 
are gradually filled in by an extension 01 the 
ossifying process, or by the development of 
a Wormian bone. Sometimes the anterior 
fontanelle remains open beyond two years, 
and is occasionally persistent throughout life. 


Supernumerary or Wormian* Bones. 

When ossification of any of the tabular bones of the skufl proves abortive, the mem- 
branous interval which would be left, is usually filled in by a supernumerary piece of bone 
This is developed from a separate centre, and gradually extends until it fills the vacant 
space. These supernumerary pieces are called Wormian bones ; they are called also, from 
tneir usual form, ossa tmquetra ; but they present much variation in situation, number, 
and size. 

They occasionally occupy the situation of the fontanelles. Bertin, Oruvelhier, and Cuvier 
have each noticed the presence of one in the anterior fontanelle. There are two specimens 
in the Museum of St. George’s Hospital, which present Wormian bones in this situation. 
In one, the skull of a child, the supernumerary piece is of considerable size, and of a 
quadrangular form. 

They are occasionally found in the posterior fontanelle, appearing to replace the superior 
angle of the occipital bone. Not unfrequently, there is one replacing the extremity of the 
great wing of the sphenoid, or the anterior inferior angle of the parietal bone , in the 
fontanelle there situated. 

They have been found in the different sutures on the vertex and side of the skull, and in 
some of those at the base. They are most frequent in the lambdoid suture. Mr. Ward 
mentions an instance i in which one-half of the lambdoid suture was formed bv large 
Wormian bones disposed in a double row, and jutting deeply into each other ; ’ ana refers 
to similar specimens described by Bumontier and Bourgery. 

* Wormius, a physician in Copenhagen, is said to have given the first detailed description 
of these bones. 
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A deficiency in the ossification of the flat bones would appear in some cases to be 
symmetrical on the two sides of the skull ; for it is not uncommon to find these super- 
numerary bones corresponding in form, size^ and situation on each side. Thus, in several 
instances, I have seen a pair of large Wormian bones symmetrically placed in the lambdoid 
suture ; in another specimen, a pair in the coronal suture, with a supernumerary bone in 
the spheno-parietal suture of both sides. 

The size of these supernumerary pieces varies, they being in some cases not larger than a 

E in’s head, and confined to the outer table ; in other cases so large, that one pair of these 
ones may form the whole of the occipital bone above the superior curved lines, as 
described by BtSclard and Ward. Their number is generally limited to two or three ; but 
more than a hundred have been found in the skull of an adult hydrocephalic skeleton. 
In their development, structure, and mode of articulation, they resemble the other cranial 
bones. 


Congenital Fissures and Gaps. 

Dr. Humphry has called attention to the not unfrequent existence of congenital fissures 
in the cranial bones, the result of incomplete ossification. These fissures have been 
noticed in the frontal, parietal, and squamous portion of the temporal bones j they 
extend from the margin towards the middle of the bone j and are of great interest in a 
medico-legal point of view, as they are liable to be mistaken for fractures. An arrest of 
the ossifying process may also give rise to the (hfii icncics or gaps occasionally found 
in the cranial bones. Such deficiencies are said to occur most frequently when ossifi- 
cation is imperfect, and to be situated near the natural apertures for vessels. l)r. Humphry 
describes such deficiencies to exist in a calvarium, in the Cambridge Museum, where a 
gap sufficiently large to admit the end of the finger is seen on either side of the sagittal 
suture, in the place of the parietal foramen. There is a specimen precisely similar to 
this in the Museum of St. George’s Hospital ; and another, in which a small circular gap 
exists in the parietal bone of a young child, just above the parietal eminence. Similar 
deficiencies are not unfrequently met with in hydrocephalic skulls ; being most frequent, 
according to Dr. Humphry, in the frontal bones j and, in the parietal bones, on either side 
of the sagittal suture. 


Bones oe tiie Face. 

The Facial Bones are fourteen in number, viz., the 

Two Nasal, Two Palate, 

Two superior Maxillary, Two Inferior Turbinated, 

Two Lachrymal, Vomer, 

Two Malar, Inferior Maxillary. 


43, — Eight Nasal Bone. 
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Nasal Bones. 

The Nasal are two small oblong bones, varying in size and form in different 
individuals ; they are placed side by side at the middle and upper part of the 
face, forming, by their junction, 4 the bridge ’ of the nose. Each bone presents 

for examination two 
surfaces, and four bor- 
ders. The outer surface 
concave from above 
downwards, convex 
from side to side ; it 
is covered by the Com- 
pressor nasi muscle, 
marked by numerous 
small arterial furrows, 
and perforated about 
its centre by a foramen, 
sometimes double, for 
the transmission of a 
small vein. Sometimes this foramen is absent on one or both sides, and occasionally 
the foramen coecfhm opens on this surface. The inner surface^ is concave from 
side to side, convex from above downwards ; in which direction it is traversed by 
. a longitudinal groove (sometimes a canal ), for the passage of a branch of the nasal 
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nerve. The superior border is narrow, thick, and serrated for articulation with 
the nasal notch of the frontal bone. The inferior border is broad, thin, sharp, 
directed obliquely downwards, outwards, and backwards, and serves for the attach- 
ment of the lateral cartilage of the nose. This border presents about its centre a 
notch, through which passes the branch of the nasal nerve above referred to ; and 
is prolonged at its inner extremity into a sharp spine, which, when articulated with 
the opposite bone, forms the nasal angle. The external border is serrated, bevelled 
at the expense of the internal surface above, and of the external below, to articu- 
late with the nasal process of the superior maxillary. The internal border, thicker 
above than below, articulates with its fellow of the opposite side, and is prolonged 
behind into a vertical crest, which forms part of the septum of the nose : this crest 
articulates with the nasal spine of the frontal k above, and the perpendicular plate 
of the ethmoid below. 

Development. By one centre for each bone, which appears about the same period 
as in the vertebras. 

Articulations. With four bones : two of the cranium, the frontal and ethmoid, 
and two of the face, the opposite nasal and the superior maxillary. 

No muscles are directly attached to this bone. 

Superior Maxillary Bone. 

The Superior Maxillary is ono of the most important bones of tho face in a 
surgical point of view, on account of the number of diseases to which some of its 
parts are liable. Its minute examination becomes, therefore, a matter of considerable 
interest. It is the largest bone of the face, excepting tho lower jaw ; and forms, 
by its union with its fellow of the opposite side, the whole of the upper jaw. 
Each bone assists in the formation of three cavities, tho roof of the month, the floor 
and outer wall of tho nose, and the floor of the orbit ; and also enters into tho 
formation of two fossee, the zygomatic and spheno- maxillary ; and two fissures, 
the spheno-maxillary and ptory go- maxillary. 

The bone presents for examination a body and four processes, malar, nasal, 
alveolar, and palatine. 

The body is somewhat quadrilateral, and is hollowed out in its interior to form 
a large cavity, tho antrum of Highmore. Its surfaces are four — an external or 
facial, a posterior or zygomatic, a superior or orbital, and an internal. 

The ^external or facial surface (fig. 45) is directed forwards and outwards. In 
the median line of the bone, just above the incisor teeth, is a depression, the in- 
cisive or myrtiform fossa, which gives origin to the Depressor alto nasi. Abovo 
and a little external to it, the Compressor nasi arises. More external, is another 
depression, the canine fossa, larger and deeper than the incisive fossa, from which 
it is separated by a vertical ridge, the canine eminence, corresponding to the socket 
of the canine tooth. The canine fossa gives origin to the Levator anguli oris. 
Above the canine fossa is the infra- orbital foramen, the termination of the infra- 
orbital canal ; it transmits the infra- orbital nerve and artery. Above the infra- 
orbital foramen is the margin of the orbit, which affords partial attachment to the 
Levator labii superioris proprius. 

The posterior or zygomatic surface is convex, directed backwards and outwards, 
and forms part of the zygomatic fossa. It presents about its centre several aper- 
tures leading to canals in the substance of the bone ; they are termed the posterior 
dental canals , and transmit the posterior dental vessels and nerves. At the lower 
part of this surface is a rounded eminence, the maxillary tuberosity, especially 
prominent after the growth of the wisdom-tooth, rough on its inner side for 
articulation with the tuberosity of the palate bone. Immediately above the rough 
surface is a groove, which, running obliquely down on the inner surface of the 
bone, is converted into a canal by articulation with the palate bone, forming the 
posterior palatine canal. 

The superior or Orbital surface is thin, smooth, triangular, and forms part of 
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the floor of the orbit. It is boundod internally by an irregular margin which 
articulates, in front, with the lachrymal ; in the middle, with the os planum of the 
ethmoid ; behind, with the orbital process of the palate bone ; bounded externally 
by a smooth rounded edge which enters into the formation of the splieno-maxillary 

45. — Left Superior Maxillary Bone. Outer Surface. 

Outer Surface . 



fissure, and which sometimes articulates at its anterior extremity with the orbital 
plate of the sphenoid ; bounded, in front, by part of the circumference of the orbit, 
which is continuous, on the inner side with the nasal, on the outer side with the 
malar process. Along the middle line of the orbital surface is a deep groove, the 
in fra- orbital, for the passage of the infra-orbital nerve and artery. This groove 
commences at the middlo of tho outer border of the surface, and, passing forwards, 
terminates in a canal which subdivides into two branches ; one of the canals, the 
infra-orbital, opens just below the margin of the orbit; the other, which is smaller, 
runs into the substance of the anterior wall of the antrum ; it is called the anterior 
dental canal, transmitting the anterior dental vessels and nerves to the front teeth 
of the upper jaw. At the inner and fore part of tho orbital surface, just oxteinal 
to the lachrymal canal, is a minute depression, which gives origin to the Inferior 
oblique muscle of the eye. 

The internal surface (fig. 46) is unequally divided into two parts by a horizontal 
projection of bone, the palate process ; the portion above the palate process forms 
part of tho outer wall of the nose ; that below it forms part of the cavity of the 
mouth. The superior division of this surface presents a largo irregular opening 
leading into the antrum of Highmore. At the upper border of this aperture 
aro a number of broken cellular cavities, which, in the articulated skull, are 
closed in by the ethmoid and lachrymal bones. Below the aperture is a smooth 
concavity which forms part of the inferior meatus of the nose, traversed by a 
fissure, the maxillary fissure, which runs from the lower part of the orifice of the 
antrum obliquely downwards and forwards, and receives the maxillary process 
of the palate bone. Behind it is a rough surface which articulates with the per- 
pendicular plate of the palate bone, traversed by a groove, which, commencing near 
the middle of tho posterior border, runs obliquely downwards and forwards, and 
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forms, when completed by its articulation with the palate bone, the posterior palatine 
canal. In front of the opening of the antrum is a deep groove, converted into 
a canal by the lachrymal and inferior turbinated bones, and lodging the nasal duct. 
More anteriorly is a well-marked rough ridge, the inferior turbinated crest, for 
articulation with the inferior turbinated bone. The concavity above this ridge 


4 6. — Left Superior Maxillary Bone. Inner Surface. 



forms part of the middle meatus of the nose; whilst that below it, forms part of 
the inferior meatus. The inferior division of this surface is concave, rough, 
and uneven, and perforated by numerous small foramina for the passage of nutrient 
vessels. 

The Antrum of Highmore, or Maxillary Sinus, is a large triangular-shaped 
cavity, hollowed out of the body of the maxillary bone ; its apex, dirocted out- 
wards, is formed by the malar process ; its base, by the outer wall of the nose. 
Its walls are everywhere exceedingly thin, its roof being formed by the orbital 
plate, its floor by the alveolar process, its anterior wall by the facial, and its pos- 
terior by the zygomatic surface. Its inner wall, or base, presents, in the disarticu- 
lated bone, a large irregular aperture, which communicates with the nasal fossce . 
The margins of this aperture are thin and ragged, and the aperture itself is much 
contracted by its articulation with the ethmoid above, the inferior turbinated below, 
and the palate bone behind. In the articulated skull, this cavity communicates 
with the middle meatus of the nose generally by two small apertures left between 
the above-mentioned bones. In the recent state, usually only one small opening 
exists, near the upper part of the cavity, sufficiently large to admit the end of a 
probe, the other being closed by the lining membrane of the sinus. 

Crossing the cavity of the antrum, are often seen several projecting laminee of 
bone, similar to those seen in the sinuses of the cranium ; and on its posterior wall 
are the posterior dental canals, transmitting the posterior dental vessels and nerves 
to the teeth. Projecting into the floor are several conical processes, corresponding 
to the roots of the first and second molar teeth ; # in some cases the floor is per- 

* The number of teeth whose fangs are in relation with the floor of the antrum is vari- 
able. The antrum 1 may extend so as to be in relation to all the teeth of the true maxilla, 
from the canine to the dene sapiential — See Mr. Salter on Abscess of the Antrum, in a 
System of Surgery , edited by T. Holmes, vol. iv. p. 25. 
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forated by the teeth in this situation. It is from the extreme thinness of the walls 
of this cavity, that we are enabled to explain how a tumour, growing from the 
antrum, encroaches upon the adjacent parts, pushing up the floor of the orbit, and 
displacing the eyeball, projecting inward into the nose, protruding forwards on to 
the cheek, and making its way backwards into the zygomatic fossa, and downwards 
into the mouth. 

The Malar Process is a rough triangular eminence, situated at the angle of 
separation of the facial from the zygomatic surface. In front it is concave, forming 
part of the facial surface ; behind, it is also concave, and forms part of the temporal 
fossa ; above, it is rough and serrated for articulation with the malar bone ; whilst 
below, a prominent ridge marks the division between the facial and zygomatic Bur- 
faces. A small part of the Masseter muscle arises from this process. 

The Nasal Process is a thick triangular plate of bone, which projects upwards, 
inwards, and backwards, by the side of the nose, forming part of its lateral 
boundary. Its external surface is concave, smooth, perforated by numerous fora- 
mina, and gives attachment to the Levator labii superioris altequo nasi, the 
Orbicularis palpebrarum, and Tendo oculi. Its internal surface forms part of the 
outer wall of the nose ; it articulates above with the frontal, and presents a rough 
uneven surface, which articulates with the ethmoid bone, closing in the anterior 
ethmoid cells ; below this is a transverse ridge, the superior turbinated crest, for 
articulation with the middle turbinated bone of the ethmoid, bounded below by a 
smooth concavity which forms part of the middle meatus; below this again is the 
inferior turbinated crest (already described), for articulation with the inferior tur- 
binated bone ; and still more interiorly, the concavity which forms part of tho 
inferior meatus. The anterior border of the nasal process is thin, directed obliquely 
downwards and forwards, and presents a serrated edge for articulation with tho 
nasal bone : its posterior border is thick, and hollowed into a groove for tho m*m\ 
duct: of the two margins of this groove, the inner one articulates with tho 
lachrymal bone, the outer one forms part of the circumference of tho orbit. Just 
where the lattCr'jOTnS the orbital surface is a small tubercle, the lachrymal tubercle; 
this serves as a gimteto the surgeon in tho performance of the operation for listula 
lachrymalis. The lachrymal groove in the articulated skull is converted into a 
canal by the lachrymal bone, and lachrymal process of the inferior turbinated ; it 
is directed downwards, and a little backwards and outwards, is about the diameter 
of a goose-quill, slightly narrower in the middle than at either extremity, and 
lodges tho duct. 

The Alveolar Process is the thickest and most spongy part of the bone, broader 
behind than in front, and excavated into deep cavities for tho reception of tho 
teeth. These cavities are eight in number, and vary in size and depth according 
to the teeth they contain. Those for the canine teeth are tho deepest; those for 
the molars are the widest, and subdivided into minor cavities ; those for tho incisors 
are single, but deep and narrow. The Buccinator mnscle arises from the outer 
surface of this process, as far forward as the first molar tooth. 

The Palate Process , thick and strong, projects horizontally inwards from tho 
inner surface of the bone. It is much thicker in front than behind, and forms a 
considerable part of the floor of the nares, and the roof of tho mouth. Its upper 
surface is concave from side to side, smooth and forms part of the floor of the 
nose. In front is seen the upper orifice of the anterior palatine (incisor) canal, 
which leads into a fossa formed by the junction of the two superior maxillary 
bones, and situated immediately behind the incisor teeth. It transmits the anterior 
palatine vessels, the naso-palatine nerves passing through the intermaxillary 
suture. The inferior surface, also concave, is rough and uneven, and forms part of 
the roof of the mouth. This surface is perforated by numerous foramina for the 
passage of nutritious vessels, channelled at the back part of its alveolar border by 
a longitudinal groove, sometimes a canal, for the transmission of the posterior 
palatine vessels, and a large nerve, and presents little depressions for the lodgment 
of the palatine glands. This surface presents anteriorly the lower orifice of the 
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anterior palatine fossa. In some bones, a delicate linear suture may be seen ex- 
tending from the anterior palatine fossa, to the interval between the lateral incisor 
and the canine tooth. This marks out the intermaxillary, or incisive, bone, which 
in some animals exists permanently as a separate piece. It includes the whole 
thickness of the alveolus, the corresponding part of the floor of the nose, and the 
anterior nasal spine, and contains the sockets of the incisor teeth. The outer 
border of the palate process is incorporated with the rest of the bone. The inner 
border is thicker in front than behind, and is raised above into a ridge, which, 
with the corresponding ridge in the opposite bone, forms a groove for the recep- 
tion of the vomer. The anterior margin is bounded by the thin concave border 
of the opening of the nose, prolonged forwards internally into a sharp process, 
forming, with a similar process 

of the opposite bone, the anterior 47*— Development of Superior Maxillary Bone, 

nasal spine. The posterior bor- ^ ^ our Centres, 

der is serrated for articulation 
with the horizontal plate of the 
palate bone. 

Development. This bono is 
formed at such an early period, 
and ossification proceeds in it 
with such rapidity, that it has 
been found impracticable hitherto 
to determine with accuracy its 
number of centres. It appears, 
however, probable that it has 
four centres of development, viz., 
one for the nasal and facial por- 
tions, one for the orbital and 
malar, one for the incisive, and 
one for the palatal portion, in- 
cluding the entire palate except 
the incisive segment. The inci- 
sive portion is indicated in young 
bones by a fissure, which marks 
off a small segment of the palate, 
including the two incisor teeth. In some animals, this remains permanently as a 
separate piece, constituting the intermaxillary bone ; and in the h uma n subject, 
where the jaw is malformed, as in cleft palate, this segment may be separated 
from the maxillary bone by a deep fissure extending backwards between the two 
into the palate. If the fissure be on both sides, both segments are quite isolated 
from the maxillary bones, and hang from the end of the vonmr : they aro not un- 
frequently much displaced, and the deformity is often aceompfeed by congenital 
fissure of the upper lip, either on one or both sides of the median line. The 
maxillary sinus appears at an earlier period than any of the other nasal sinuses, 
its development commencing about the fourth month of foetal life. 

Articulations. With nme bones ; two of the cranium — the. frontal and ethmoid, 
and seven of the face, viz., the nasal, malar, lachrymal, inferior turbinated, palate, 
vomer, and its fellow of the opposite side. Sometimes it articulates with the 
orbital plate of the sphenoid. 

Attachment of Mmoles. Orbicularis palpebrarum, Obliquus inferior oculi, Leva- 
tor labii superioris aleeque nasi, Levator labii superioris proprius, Levator anguli 
oris, Compressor nasi, Depressor ales nasi, Masseter, Buccinator. 
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^ The Lachrymal are the smallest and most fragile bones of the face. They are 
situated at the front part of the inner wall of the orbit, and resemble somewhat in 
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form, thinness, and size, a finger-nail ; hence they are termed the ossa unguis . 
Each bone presents, for examination, two surfaces and four borders. The external 
(fig. 48) or orbital surface is divided by a vertical ridge into two parts. The 
portion o£*feane in front of this ridge presents a smooth, concave, longitudinal 
groove, the free margin of which unites with the nasal process of the superior 
maxillary bone, completing the lachrymal groove. The upper part of this groove 
lodges the lachrymal sac ; the lower part assists in the formation of the lachrymal 
canal, and lodges the nasal duct. The portion of bone behind the ridgo is smooth, 
slightly concave, and forms part of the inner wall of the orbit. The ridge, and 
part of the orbital surface immediately behind it, affords attachment to the Tensor 
tarsi : the ridge terminates below in a small hook-like process, which articulates 

with the lachrymal tubercle of the superior maxillary 
bone, and completes the upper orifice of the lachrymal 
canal. It sometimes exists as a separate piece, which 
is then called the lesser lachrymal hone . The in- 
ternal or nasal surface presents a depressed furrow, 
corresponding to the ridge on its outer surface. The 
surface of bone in front of this forms part of 
middle meatus ; and that behind it articulates 
the ethmoid bone, filling in the anterior^^Jprtl 
cells. Of the four borders , the anterjRr is the, 
longest, and articulates with the nasal process 
superior maxillary bone. Tho posterior, thin % and 
uneven, articulates with the os planum of the ethmoid. 
The superior, the shortest and thickest, articulates 
with tho internal angular process of tho frontal 
bone. Tho inferior is divided by tho lower edge of 
the vertical crest into two parts : the posterior part articulates with the orbital 
plate of the superior maxillary bone ; the anterior portion is prolonged downwards 
into a pointed process, which articulates with the lachrymal process of the inferior 
turbinated bone, and assists in the formation of the lachrymal canal. 

Development. By a single centre, which makes its appearance soon after ossifi- 
cation of the vertebr© has commenced. 

Articulations. With four bones ; two of the cranium, the frontal and ethmoid, 
and two of the face, the superior maxillary and the inferior turbinated. 

Attachment of Muscles. The Tensor tarsi. 
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The Malar Bones. 

The Malar are two small quadrangular bones, situated at the upper and outer 
part of the face : they form the prominence of the cheek, part of tho outer wall 
and floor of the orbit, and part of the temporal and zygomatic fossae. Each bono 
presents for examination an external and an internal surface ; four processes, the 
frontal, orbital, maxillary, and zygomatic ; and four borders. The external surfaco 
(fig. 49) is smooth, convex, perforated near its centre by one or two small 
apertures, the malar foramina, for the passage of nervos and vessels, covered by 
the Orbicularis palpebrarum muscle, and affords attachment to the Zygomatieus 
major and minor muscles. 

Tho internal surface (fig. 50), directed backwards and inwards, is concave, pre- 
senting internally a rough triangular surface, for articulation with the superior 
maxillary bone ; and externally, a smooth concave surface, which forms the 
anterior boundary of the tempo; , al fossa above ; and below, where it is wider, forms 
part of the zygomatic fossa. This surface presents, a little above its centre, the 
aperture of oqo or two ma'ar canals, and affords attachment to part of two 
muscles, the Temporal above and the Masseter below. Of the four processes, 
the frontal is thick and serrated, and articulates with the external angular process 
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of the frontal bone. The orbital process is a thick and strong plate, which pro- 
jects backwards from the orbital margin of the bone. Its upper surface, smooth 
and concave, forms, by its junction with the great ala of the sphenoid, the outer 
wall of the orbit. Its under surface, smooth and convex, forms part of the 
temporal fossa. Its anterior margin is smooth and rounded, forming part of the 
circumference of the orbit. Its superior margin, rough, and directed horizontally, 
articulates with the frontal bone behind the external angular process. Its 
posterior margin is rough and 

serrated for articulation with 49.— Left Malar Bone. Outer Surface. 


the sphenoid; internally it is 
also serrated for articulation 
with the orbital surface of the 
superior maxillary. At the 
angle of junction of the sphe- 
noidal and maxillary portions, 
a short rounded non- articular 
margin is generally seen: this 
forms the anterior boundary of 
the spheno-maxillary fissure ; 
occasionally, no such non- arti- 
cular margin exists, tho fissure 
being completed by the direct 
junction of the maxillary and 
sphenoid bones, or by the inter- 
position of a small Wormian 



bone in the angular interval be- 
tween them. On the upper sur- 


face of the orbital process are 

seen the orifices of one or two 50.— Left Malm Bone. Inner Surface. 


temporo-malar canals; one of 
these usually opens on the pos- 
terior surface, the other (occa- 
sionally two), on the facial 
surface: they transmit filaments 
(temporo-malar) of the orbital 
branch of the superior maxillary 
nerve. The maxillary process 
is a rough triangular surface, 
which articulates with the supe- 
rior maxillary bone. The zyyn- 
rmtm process, long, narrow, and 
serrated, articulates with the 
zygomatic process of the tem- 
poral bone. Of the four bor- 
ders, the superior or orbital is 
smooth, arched, and forms a 



considerable part of the circumference of the orbit. Tbe inferior, or zygomatic, 
is continuous with the lower border of the zygomatic arch, affording attachment 
by its rough edge to the Masseter muscle. The anterior or maxillary border is 
rough, and bevelled at the expense of its inner table, to articulate "with tho 
superior maxillary bone ; affording attachment by its outer margin to the Levator 
labii superioris proprius, just at its point of junction with the superior maxillary. 
The posterior or temporal border, curved like an itcjic f is continuous above with 
the commencement of the temporal ridge ; below, with the upper border of the 
gygom&tic arch : it affords attachment to the temporal fascia. , 

I)welopment. By a single oentre of ossification, which appears at, about the 
period when ossification of the vertebrae commences. 
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Articulations. With four bones : three of the cranium, frontal, sphenoid, and 
temporal ; and one of the face, the superior maxillary. 

Attachment of Muscles. Levator labii superioris proprius, Zygomaticus major 
and minor, Masseter, and Temporal. 


The Palate Bones. 

The Palate Bones are situated at the back part of the nasal fossco ; they are 
wedged in between the superior maxillary and the pterygoid process of the 
sphenoid. Each bone assists in the formation of three cavities ; the floor and 
outer wall of the nose, the roof of the mouth, and the floor of the orbit ; and enters 
into the formation of three fossoe : the zygomatic, spheno-maxillary, and pterygoid. 
In form the palate bone somewhat resembles the letter L, and may be divided into 
an inferior or horizontal plate, and a superior or vertical plate. 

The Horizontal Plate is thick, of a quadrilateral form, and presents two surfaces 
and four borders. The superior surface, concave from side to side, forms the back 
part of the floor of the nares. The inferior surface, slightly concave and rough, 
forms the back part of the hard palate. At its posterior part may be seen a 
transverse ridge, more or less marked, for the attachment of the aponeurosis of the 
Tensor palati muscle. At the outer extremity of this ridge is a deep groove, con- 
verted into a canal by its articulation with the tuberosity of tho superior maxillary 
bone, and forming the posterior palatine canal. Near this groove, the orifices of 
one or two small canals, accessory posterior palatine, may frequently be seen. 
The anterior border is serrated, bevelled at the expense of its inferior surface, and 
articulates with tho palate process of the superior maxillary bone. The posterior 
border is concave, free, and serves for the attachment of the soft palate. Its 
inner extremity is sharp and pointed, and, when united with the opposite 'bone, 
forms a projecting process, the posterior nasal spine, for the attachment of the 
Azygos nvul«3. The external border is united with the lower part of the perpen- 
dicular plate almost at right angles. The internal border, the thickest, is serrated 
for articulation with its fellow of the opposite side ; its superior edge is raised into 
a ridge, which, united with the opposite bone, forms a crest in which tho vomer is 
received. 

The Vertical Plate (fig. 51) is thin, of an oblong form, and directed 
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The Vertical Plate (fig. 51) is thin, of an oblong form, and directed 

upwards and a little in- 
5 1 • — Left Palate Bone. Internal View (enlarged). w r ards. It presents two 
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broad shallow depression, 
which forms part of the 
inferior meatus of the nose. 
Immediately above this is 
Maxillary a well marked horizontal 

Proc€tt ridge, the inferior turbi- 

nated crest, for articulation 
with the inferior turbinated 
bone ; above this, a second 
broad shallow depression, 
which forms part of the 
middle meatus, surmoun- 
ted above by a horizontal 
riATt ridge less prominent than 

the inferior, the snperior 

turbinated crest, for articulation with the middle turbinated bone* Above the 


> A 


MaxilUtry 
“ JProcett 


HdftlZONTAJL FLAT* 



j€ OSTEOLOGY. 

4 

superior turbinated crest is a narrow horizontal groove, which forms part of the 
superior meatus. 

The external surface is rough and irregular throughout the greater part of its 
extent, for articulation with the inner surface of the superior maxillary bone, its 
upper and back part being smooth where it enters into the formation of the 
zygomatic fossa ; it is also smooth in front, where it covers the orifice of the 
antrum. Towards the back part of this surface is a deep groove, converted into a 
canal, the posterior palatine, by its articulation with the superior maxillary bone. 
It transmits the superior palatine vessels, and a large nerve. 

The anterior border is thin, irregular, and presents opposite the inferior turbinated 
crest, a pointed projecting lamina, the maxillary process, which is directed forwards, 
and closes in the lower and back part of the opening of the antrum, being received 
into a fissure that exists at the inferior part of this aperture. The posterior border 
(fig. 52) presents a deep groove, the edges of which are serrated for articulation 
with the pterygoid process of the sphenoid. At the lower part of this border is 
seen a pyramidal process of bone, the pterygoid process or tuberosity of the palate, 
which is received into the angular interval between the two pterygoid plates of 
the sphenoid at their inferior extremity. This process presents at its back part 
three grooves, a median and two lateral ones. The former is smooth, and forms 
part of the pterygoid fossa, affording attachment to the Internal pterygoid muscle ; 
whilst the lateral grooves are rough and uneven, for articulation with the anterior 
border of each pterygoid plate. A few fibres of the External pterygoid muscle also 
arise from the tuberosity of the palate bone. The base of this process, continuous 
with the horizontal portion of the bone, presents the apertures of the accessory 
descending palatine canals ; whilst its outer surface is rough for articulation with 
the inner surface of the body of the superior maxillary bone. 

The superior border of the vertical plate presents two well-marked processes 
separated by an intervening notch or foramen. The anterior, or larger, is called 
the orbital process ; the posterior, the sphenoidal. 

The Orbital Process , directed upwards and outwards, is placed on a higher 
level than the sphenoidal. It presents five surfaces, which enclose a hollow cellu- 
lar cavity, and is connected to the perpendicular plate by a narrow constricted 
neck. Of these five surfaces, three are articular, two non- articular, or free surfaces. 
The three articular are the anterior or maxillary surface, which is directed for- 
wards, outwards, and downwards, is of an oblong form, and rough for articulation 
with the superior maxillary 

bone. The posterior or sphe~ 5 2, — Left Palate Bone. Posterior View (enlarged). 

noidal surface is directed back- 
wards, upwards, and inwards. 

It ordinarily presents a small 
open cell, which communicates 
with the sphenoidal sinus, and 
the margins of which are sor- 
rated for articulation with the 
vertical part of the sphenoidal 
turbinated bone. The internal 
or ethmoidal surface is directed 
inwards, upwards, and forwards, 
and articulates with the lateral 
mass of the ethmoid bone. In 
some cases, the cellular cavity 
above-mentioned opens on this 
surface of the bone ; it then 
communicates with the posterior 
ethmoidal cells. More rarely it 
opens on both surfaces, and then 
communicates both with the 
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posterior ethmoidal cells, and the sphenoidal sinus. The non-articular or free 
surfaces are the superior or orbital, directed upwards and outwards, of triangular 
form, concave, smooth, articulating with the superior maxillary bone, and 
forming the back part of the floor of the orbit, and the external or zygomatic 
surface, directed outwards, backwards, and downwards, of an oblong form, smooth, 
and forming part of the zygomatic fossa. The latter surface is separated from the 
orbital by a smooth rounded border, which enters into the formation of the 
spheno-maxillary fissure. 

The Sjphenoidal Process of the palate bone is a thin compressed plate, much 
smaller than the orbital, and directed upwards and inwards. It presents three 
surfaces and two borders. The superior surface, the smallest of the three, arti- 
culates with the horizontal part of the sphenoidal turbinated bone ; it presents a 
groove which contributes to the formation of the pterygo-palatine canal. The 
internal surface is concave, and forms part of the outer wall of the nasal fossa. 
The external surface is divided into an articular and a non-articular portion ; the 
former is rough for articulation with the inner surface of the pterygoid process of 
tlio sphenoid ; the latter is smooth, and forms part of the zygomatic fossa. The 
anterior border forms the posterior boundary of the sphono-palatine foramen. The 
posterior border, serrated at the expense of the outer table, articulates with the 
inner surface of the pterygoid process. 

Tho orbital and sphenoidal processes are separated from one another by a deep 
notch, which is converted into a foramen, the spheno-palatine, by articulation with 
the sphenoidal turbinated bone. Sometimes tho two processes aro united above, 
and form between them a complete foramen, or tho notch is crossed by one or 
more spiculee of bone, so as to form two or more foramina. In the articulated 
skull, this foramen opens into the back part of tho outer wall of tho superior 
meatus, and transmits the spheno-palatine vessels and nerves. 

Development. From a single centre, which makes its appearanco at tho angle of 
junction of tho two plates of the bone. From this point ossification spreads in- 
wards to the horizontal plate, downwards into the tuberosity, and upwards into 
the vertical plate. In the foetus, the horizontal plate is much longer than tho 
vertical ; and even after it is fully ossified, tho whole bone is at first remarkablo for 
its shortness. 

Articulations. With seven bones ; the sphenoid, ethmoid, superior maxillary, 
inferior turbinated, vomer, opposite palate, and spheno id a l trarfoinerte d. 

Attachment of Muscles. The Tensor palati, Azygos uvulae, Internal and External 
pterygoid. 


Tiie Inferior Turbinmed Bones. 

The Inferior Turbinated Bones are situated one on each side of tho outer wall 
of the nasal fossee. Each consists of a layer of thin spongy bone, curled upon 
itself like a scroll, hence its name 4 turbinated ’ ; and extends horizontally across 
the outer wall of tho nasal fossa, immediately below the orifice of the antrum. 
Each bone presents two surfaces, two borders, and two extremities. 

The internal surface (fig. 53) is convex, perforated by numerous apertures, and 
traversed by longitudinal grooves and canals for the lodgment of arteries and 
veins. In the recent state it is covered by the lining membrano of the nose. 
Tho external surface is concave (fig. 54), and forms part of the inferior meatus. 
Its upper border is thin, irregular, and connected to various bones along the 
outer wall of the nose. It may be divided into three portions ; of these, the 
anterior articulates with the inferior turbinated crest of the superior maxillary 
bone ; the posterior with the inferior turbinated crest of the palate bone ; the 
middle portion of the superior border presents three well-marked processes, which 
vary much ip their size and form. Of these, the anterior and smallest is situated 
at the junction of the anterior fourth with the posterior three-fourths of the bone ; 
it is small apd pointed, and is called the lachrymal process , for it articulates with 
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the second biottspid teeth. Running outwards from the base of the mental process 
on each side, is a well-marked ridge, the external oblique line. This ridge is at 
first nearly horizontal, but afterwards inclines upwards and backwards, and is 
continuous with the anterior border of the ramus ; it affords attachment to the 
Depressor labii inferioris and Depressor anguli oris, below which the Platysma 
myoides is inserted. The external oblique line and the internal or mylo-hyoidean 
line (to be afterwards described), divide the body of the bone into a superior or 
alveolar, and an inferior or basilar portion. 

The mternal surface (fig. 57) is concave from side to side, convex from above 
downwards. In the middle line is an indistinct linear depression, corresponding to 
the symphysis externally ; on either side of this depression, just below its centre, 
are four prominent tubercles, placed in pairs, two above and two below ; they are 
called the genial tubercles , and afford attachment, the upper pair to the Genio-hyo- 
glossi muscles, the lower pair to the Genio-hyoidei muscles. Sometimes the 
tubercles on each side are blended into one, or they all unite into an irregular 
eminence of bone, or nothing but an irregularity may be soon on the surface of 
the bone at this part. On either side of the genial tubercles is an oval depression, 
the sublingual fossa, for lodging tbo sublingual gland ; and beneath the fossa, a 
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rough depression on each side, which gives attachment to the anterior belly of the 
Digastric muscle. At the back part of the sublingual fossa, the internal oblique 
line (mylo-hyoidean) commences ; it is at first faintly marked, but becomes more 
distinct as it passes upwards and outwards, and is especially prominent opposite 
the last two molar teeth ; it divides the lateral surface of the bone into two por- 
tions, and affords attachment throughout its whole extent to the Mylo-hyoid 
muscle, the Superior constrictor being attached above its posterior extremity, 
nearer the alveolar margin. The portion of bone above this ridge is smooth, and 
covered by the mucous membrane of the mouth : whilst that below it presents an 
oblong depression, the submaxillary fossa, wider behind than in front, for the 
lodgment of the submaxillary gland. 

The superior or alveolar border is wider, and its margins thicker behind than in 
fro&fc. It is hollowed into numerous cavities, for the reception of the* teeth ; these 
cavities are sixteen in number, and vary in depth and size according to the teeth 
which they contain. To its outer side, the Buccinator^ Inuscle is attached as far 
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forward as the first molar tooth. The inferior border is rounded, longer th*" the 
superior, and thicker in front than behind; jt presents a shallow groove, just 
where the body joins the ramus, over which the facial artery turns. 

The Perpendicular Portions , or Bami> are of a quadrilateral form. Each 
presents for examination two surfaces, four borders, and two processes. Tot 
external surface is flat, marked with ridges, and gives attachment throughout 
nearly the whole of its extent to the Masseter muscle. The internal surface 
presents about its centre the oblique aperture of the inferior dental canal, for tho 
passage of the inferior dental vessels and nerve. The margin of this opening 
is irregular ; it presents in front a prominent ridge, surmounted by a sharp spine, 
which gives attachment to the internal lateral ligament of the lower jaw ; and at 
its lower and back part a notch leading to a groove, tho mylo-hyoidean, which 
runs obliquely downwards to the back part of the submaxillary fossa ; and lodges 
the mylo-hyoid vessels and nerve : behind the groove is a rough surface, for the 
insertion of the Internal pterygoid muscle. Tho inferior dental canal runs 
obliquely downwards and forwards in the substance of tho ramus, and then hori- 
zon tally forwards in the body ; it is here placed under the alveoli, with which it 
communicates by small openings. On arriving at the incisor teeth, it turns back 
to communicate with the mental foramen, giving off two small canals, which run 
forward, to be lost in tho cancellous tissue of the bono beneath the incisor teeth. 
This canal, in the posterior two- thirds of tho bone, is situated noarer the internal 
surface of the jaw , and in the antorior third, nearer its external surface. Its walls 
are composed of compact tissue at either extremity, and of cancellous in the centre. 
It contains the inferior dental vessels and nerve, from which branches are dis- 
tributed to the teeth through small apertures at the basos of tho alveoli. Tho upper 
border of the ramus is thin, and presents two processes, soparatod by a deep 
concavity, the sigmoid notch. Of these processes, tho anterior is the coronoid, 
the posterior the condyloid. 

The Coronoid Process is a thin, flattened, triangular eminence of bone, which 
varies in shape and size in different subjects, and serves chiefly for the attach- 
ment of the Temporal musclo. Its external surface is smooth, and affords 
attachment to the Masseter and Temporal muscles. Its internal surface gives 
attachment to the Temporal muscle, and presents the commencement of a longitu- 
dinal ridge, which is continued to the posterior part of the alveolar process. On 
tho outer side of this ridge is a deep groove, continued below on tho outer side of 
the alveolar process ; this ridge and part of the groove afford attachment, above, 
to the Tomporal ; below, to the Buccinator muscle. 

The Condyloid Process , shorter but thicker than the coronoid, consists of two 
portions : the condyle, and the constricted portion which supports the condyle, the 
neck. The condyle is of an oblong form, its long axis being transverse, and set 
obliquely on the neck in such a manner that its outer end is a little more forward 
and a little higher than its inner. It is convex from before backwards, and from 
side to side, the articular surface extending further on the posterior than on the 
anterior surface. The neck of the condyle is flattened from before backwards, 
and strengthened by ridges which descend from the fore part and sides of the 
condyle. Its lateral margins are narrow, and present externally a tubercle for 
the external lateral ligament. Its posterior surface is convex ; its anterior is 
hollowed out on its inner side by a depression (the pterygoid fossa) for the attach- 
ment of the External pterygoid. 

The lower border of the ramus is thick, straight, and continuous with the body 
of the bone. At its junction with the posterior border is the angle of the jaw, 
which is either inverted or everted, and marked by rough oblique ridges on each 
side for the attachment of the Masseter externally, and the Internal pterygoid 
internally ; the stylo-maxillary ligament is attached to the bone between these 
muscles. The anterior border is thin above, thicker below, and continuous with the 
external oblique line. The posterior border is thick, smooth, rounded, and covered 
by the parotid gland. 
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The Sigmoid Notch, , separating the two processes, is a deep semilunar depression 
crossed by the masseteric artery and nerve. 

Development. This bone is formed at such an early period of life, before, indeed 
any other bone except the clavicle, that it has been found impossible at present t< 
determine its earliest condition. It appears probable, however, that it is developed 
by two centres, one for each lateral half, the two segments meeting at the symphysis, 
where they become united. Additional centres have also been described for the 
coronoid process, the condyle, the angle, and the thin plate of bone which forms 
the inner side of the alveolus. 

Changes produced in the Lower Jaw by Age. 

The changes which the Lower Jaw undergoes after birth ? relate — i. To the alterations 
effected in the body of the bone by the first and second dentitions, the loss of the teeth in 
the aged, and the subsequent absorption of the alveoli, a. To the size and situation of the 
dental canal ; and, 3. To the angle at which the ramus joins with the body. 

At birth (fig 58), the bone consists of two lateral halves, united by fibro-cartilaginous 
tissue, in which one or two osseous nuclei are generally found. The body is a mere shell of 
bone containing the sockets of the two incisor, the canine, and the two temporary molar 
teeth, imperfectly partitioned from one another. The dental caual is of large size, and 
runs near the lower border of the bone, the mental foramen opening beneath the socket of 
the fiist molar. The angle is obtuse, from the jaws not being as yet separated by the 
eruption of the teeth. 

After ' birth (fig. 59), the two segments of the bone become joined at the symphysis, from 
below upwards, in the first year ; but a trace of separation may be visible in the beginning 
of the second year, near the alveolar margin The body becomes elongated in its whole 
length, but more especially behind the mental foramen, to provide space for the three 
additional teeth developed in this part. The depth of the body becomes greater, owing to 
increased growth of the alveolar part, to afford room for the fangs of the teeth, and by 
thickening of the subdental portion which enables the jaw to withstand the powerful action 
of the masticatory muscles ; but the alveolar portion is the deeper of the two, and, conse- 
quently, the chief part of the body lies above the oblique line The dental canal, after the 
second* dentition, is situated just above the level of the mylo-hyoid ridge ; and the mental 
foramen occupies the position usual to it in the adult. The angle becomes less obtuse, 
owing to the separatum of the jaws by the teeth. 

In the adult (fig. 60), the alveolar and basilar portions of the body are usually of equal 
depth. The mental foramen opens midway between the upper and lower border of the 
bone, and the dental canal runs nearly parallel with the mylo-hyoid line. The ramus is 
almost vertical in direction, and joins the body nearly at right angles. 

In old age (fig. 61), the bone becomes greatly reduced in size; for, with the loss of the 
teeth, the alveolar process is absorbed, and the basilar part of the bone alone remains; 
consequently, the chief part of the bone is below the oblique line. The dental canal, with 
the mental foramen opening from it, is close to the alveolar border. The rami are oblique 
in direction, and the angle obtuse. 

Articulations. With the glenoid fossae of the two temporal bones. 

Attachment of Muscles. To its external surface, commencing at the symphysis, 
and proceeding backwards : Levator menti, Depressor labn inferioris, Depressor 
anguli oris, Platysma myoides, Buccinator, Masse ter. To its internal surface, 
commencing at the same point : Genio-hyo-glossus, Grenio-hyoideus, Mylo-hyoideus, 
Digastric, Superior constrictor, Temporal, Internal pterygoid, External pterygoid. 

THE SUTURES. 

The bones of the cranium and face are connected to each other by means of 
sutures. The sutures are rows of dentated processes of bone, projecting from 
the edge of either bone, and locking into each other : the dentations, however, axe 
confined to the external table, the edges of the internal table lying merely in ap- 
position. The Cranial Sutures may be divided into three sets : 1 , Those at the 
vertex of the skull. 2. Those at the side of the skull. 3. Those a 4 i $ie base. 

The sutures at the vertex of the skull are three : t|e sagittal,#eoronal, and 

lambdoid. • * ^ 

The Sagittal Suture (interparietal) is formed by the junction of the two parietal 
bones, and extends from the middle of the frontal bone, backwards to the superior 
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angle of the oooipitaL In childhood, and occasionally m the adult, when the two 
halves of the frontal bone are not united, it is continued forwards to the root of the 
nose. This suture sometimes presents, near its posterior extremity, the parietal 
foramen on each side ; and in front, where it joins the coronal suture, a space is 
occasionally left, which encloses a large Wormian bone. 

The Oormai Suture (fronto-parietal) extends transversely across the vertex of the 
skull, and connects the frontal with the parietal bones. It commences at the ex- 
tremity of the great wing of the sphenoid on one side, and terminates at the same 
point on the opposite side. The dentations of this suture are more marked at the 
sides than at the summit, and are so constructed that the frontal rests on the parietal 
above, whilst laterally the frontal supports the parietal. 

The Lambdoid Suture ( occipito-parietal ), so called from its resemblance to the 
dreek letter A, connects the occipital with the parietal hones. It commences on each 
side at the mastoid portion of the temporal bone, and inclines upwards to the end 
qf the sagittal suture. The dentations of this suture are very deep and distinct, 
and are often interrupted by several small Wormian bones. 

The sutures at the side of the skull are also three in number : the spheno-parietal, 
squamo-parietal, and masto-parietal. They are subdivisions of a single suture, 
formed between the lower border of the parietal, and the temporal and sphenoid 
bones, and which extends from the lower end of the lambdoid suture behind, to the 
lower end of the coronal suture in front. 

The Spheno-parietal is very short ; it is formed by the tip of the great wing of 
the sphenoid, which overlaps the anterior inferior angle of the parietal bone. 

The Squamo-parietal , or squamous suture, is arched. It is formed by the 
squamous portion of the temporal bone overlapping the middle division of the lower 
border of the parietal. 

The Masto-parietal is a short suture, deeply dentated, formed by the posterior 
inferior angle of the parietal, and the superior border of the mastoid portion of the 
temporal. 

The sutures at the base of the skull are, the basilar in the centre, and on each 
side, the petro-occipital, the masto- occipital, the petro- sphenoidal, and the squamo- 
Sphenoidal. 

The Basilar Sutwre is formed by the junction of the basilar surface of the occipital 
bone with the posterior surface of the body of the sphenoid. At an early period of 
life, a thin plate of cartilage exists between these bones ; but in tbo adult they be- 
come fused into one. Between the outer extremity of the baBilar suture, and the 
termination of the lambdoid, an irregular suture exists, which is subdivided into 
two portions. The inner portion, formed by the union of the petrous part of the 
fomporal with the occipital bone, is termed the petro-occipital . The outer portion, 
fogged by the junction of the mastoid part of the temporal with the occipital, is 
Called the masto-occipital. Between the bones forming the petro-occipital Buture, 
a thin plate of cartilage exists ; in the masto-occipital is occasionally found the 
opening of the mastoid foramen. Between the outer extremity of the basilar suture 
and the spheno-parietal, an irregular suture may be seen, formed by the union of 
the sphenoid with the temporal bone. The inner and smaller portion of this suture 
is termed the petro-sphenoidal ; it is formed between the petrous portion of the 
temporal and the great wing of the sphenoid ; the outer portion, of greater length, 
and arched, is formed between the squamous portion of the temporal and the 
great wing of the sphenoid : it is called the squamo- sphenoidal. 

The cranial bones are connected with those of the faioe, and the facial bones with 
eaoh other, by numerous sutures, which, though distinctly marked, have received 
nc Special names. The only remaining suture deserving especial consideration, is 
the ira/nsverse. This extends across the upper part of the face, and is formed by 
the junction^ the frontal with the facial bones ; it extends from the exter nal 
angular process of one side, to the same point on the opposite sidq, and connects 
|iyi frontal with the malar, the sphenoid, the ethmoid, the lachrymal, the superior 
and the nasal bones on each side. 
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The sutures remain separate for a considerable period after the complete forma- 
tion of the skull. It is probable, that they serve the purpose of perudi^ttg the 
growth of the bones at their margins ; while their peculiar formation, m$t the 
interposition of the sutural ligament between the bones forming them, prevents 
the dispersion of blows or jars received upon the skull. Dr. Humphry remarks, 
‘that, as a general rule, the sutures are first obliterated at the parts in which the 
ossification of the skull was last completed, viz. in the neighbourhood of the 
fontanelles ; and the cranial bones seem in this respect to observe a similar law to 
that which regulates the union of the epiphyses to the shafts of the long bones.’ 


THE SKULL. 

The Skull, formed by the union of the several cranial and facial bones already 
described, when considered as a whole, is divisible into five regions : a superior 
region or vertex, an inferior region or base, two lateral regions, and an anterior 
region, the face. 


Vertex of the Skull. 

The Superior Region , or Vertex , presents two surfaces, an external and an 
internal. 

The External Surface is bounded, in front, by the nasal eminences and super- 
ciliary ridges ; behind, by the occipital protuberance and superior curved lines of 
the occipital bone ; laterally, by an imaginary line extending from the outer end of 
the superior curved line, along the temporal ridge, to the external angular process 
of the frontal. This surface includes the vertical portion of the frontal, the greater 
part of the parietal, and the superior third of the occipital bone ; it is smooth, 
convex, of an elongated oval form, crossed transversely by the coronal suture, and 
from before backwards by the sagittal, which terminates behind in the lambdoid. 
From before backwards may be seen the frontal eminences and remains of the suture 
connecting the two lateral halves of the frontal bone ; on each side of the sagittal 
suture is the parietal foramen and parietal eminence, and still more posteriorly the 
smooth convex surface of the occipital bone. 

The Internal Surface is concave, presents eminences and depressions for the 
convolutions of the cerebrum, and numerous furrows for the lodgment of branches 
of the meningeal arteries. Along the middle line of this surface is a longitudinal 
groove, narrow in front, where it terminates in the frontal crest ; broader behind ; 
it lodges the superior longitudinal sinus, and its margins afford attachment to the 
falx cerebri. On either side of it are several depressions for the Pacchionian 
bodies, and at its back part, the internal openings of the parietal foramina. This 
surface is crossed, in front, by the coronal suture ; from before backwards, by the 
sagittal ; behind, by the lambdoid. 

Base of the Skull. 

The Inferior Region , or base of the skull, presents two surfaces, an internal or 
cerebral, and an external or basilar. 

The Internal , or Cerebral Swrface (fig. 62), presents three foss® on each side, 
called the anterior , middle , and posterior fossce of the cranium. 

The Anterior Fossa is formed by the orbital plate of the frontal, the cribriform 
plate of the ethmoid, the ethmoidal process and lesser wing of the Sphenoid. It is 
the most elevated of the three fossae, convex externally where it corresponds to 
the roof of the orbit, concave in the median line in the situation of th e cribriform 
plate of the ethmoid. It is traversed by three sutures, the ethmoido^ontal, ethmo- 
sphenoidal, and fironto-sphenoidal ; and lodges the anterior lobe of cerebrum. 
It presents, in the median line, from before backwards, the commencement of the 
groove for the superior longitudinal sinus, and the crest for the a t tac hment of the fifclx ^ 
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aperture fenced by the frontal bon© and the crista 
#b|ob, if pervious, transmits & small rein from the nose to the 
superior loagiittfe behind the foramen coecum, the crista galli, the posterior 

margin ofwhieh affords attachment to the falx cerebn ; on either side of the crista 
gaJb, tb© tdfriotory groove, which supports the bulb of the olfactory nerve, and is 
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perforated by three rows of orifices for its filaments, and in front hy^j rii^iate 
opening, for the nasal branch of the ophthalmic nerve. On the outer each 

olfactory groove are the internal openings of the anterior and posterior ethmoidal 
foramina; the former, situated about the middle of the outer margin of the olfac- 
tory groove, transmits the anterior ethmoidal artery and the nasal nerve, which 
runs in a depression along the surface of the ethmoid, to the slit-like opening above 
mentioned ; whilst the posterior ethmoidal foramen opens at the back part of this 
margin under cover of the projecting lamina of the sphenoid, and transmits the 
posterior ethmoidal artery and vein to the posterior ethmoidal cells. Further back 
in the middle line is the ethmoidal spine, bounded behind by an elevated ridge, 
separating a longitudinal groove on each side which supports the olfactory nerve. 
The anterior fossa presents laterally eminences and depressions for the convo- 
lutions of the brain, and grooves for the lodgment of the anterior meningeal arteries. 

The Middle Fossa , somewhat deeper than the preceding, is narrow in the middle, 
and becomes wider as it expands laterally. It is bounded in front by the posterior 
margin of the lesser wing of the sphenoid, the anterior clinoid process, and the 
anterior margin of the optic groove ; behind, by the petrous portion of the temporal, 
and basilar suture ; externally, by the squamous portion of the temporal, and 
anterior inferior anglo of the parietal bone, and is separated from its fellow by the 
sella Turcica. It is traversed by four sutures, the squamous, spheno-parietal, 
splieno-temporal, and petro-sphenoidal. 

In the middle line, from before backwards, is the optic groove, which supports 
the optic commissure, and terminates on each side in the optic foramen, for the 
passage of the optic nerve and ophthalmic artery ; behind the optic groove is the 
olivary process, and laterally the anterior clmoid processes, to which are attached* 
the folds of the dura mater, which form the cavernous sinuses. Separating the 
middle fossa* is the sella Turcica, a deep depression, which lodges the pituitary 
gland, bounded in front by a small eminence on either side, the middle clinoid 
process, and behind by a broad square plate of bone, surmounted at each, superior 
angle by a tubercle, the posterior clinoid process ; beneath the latter process is a 
groove, for the sixth nerve. On each side of the sella Turcica is the cavernous 
groove ; it is broad, shallow, and curved somewhat like the italic letter f : it 
commences behind at the foramen lacernm medium, and terminates on the inner 
side of the anterior clinoid process. This groove lodges the cavernous sinus, the 
internal carotid artery, and the nerves of the orbit. The sides of the middle 
fossa are of considerable depth ; they present eminences and depressions for the 
middle lobes of the brain, and grooves for the branches of the middle meningeal 
artery ; the latter commence on the outer side of the foramen spinosum, and 
consist of two large branches, an anterior and a posterior; the former passing 
upwards and forwards to the anterior inferior angle of the parietal bone, the 
latter passing upwards and backwards. The following foramina may also be seen 
from before backwards. Most anteriorly is the foramen lacerum anterius, or 
sphenoidal fissure, formed above by the lesser wing of the sphenoid ; below, by 
the greater wing ; internally, by the body of the sphenoid ; and completed exter- 
nally by the orbital plate of the frontal bone. It transmits the third, fourth, the 
three branches of the ophthalmic division of the fifth, the sixth nerve, and the 
ophthalmic vein. Behind the inner extremity of the sphenoidal fissure is the 
foramen rotundum, for the passage of the, second division of the fifth or superior 
maxillary nerve ; still more posteriorly is seen a small orifice, the foramen 
Vesalii, an opening, situated between the foramen rotundum and ovate, a little 
internal to both ; it varies in size in different individuals, and is often absent ; 
when present, it transmits a small vein. It opens below in the pterygoid "fossa, 
just at the outer side of the scaphoid depression. Behind and external to the 
latter opening is the foramen ovale, which transmits the third division of the fifth, 
or inferior maxillary nerve, the small meningeal artery, and the small petrosal 
nerve* On the outer side of the foramen ovale is the foramen spinoaram, for the 
passage of the meningeal artery ; and on the inner side of the foramen 
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ovale, the foramen laoerum medium. Tlie lower part of this aperture is filled up 
with cartilage in the recent state. On the anterior surface of,. the petrous portion 
of the temporal bone is seen, from without inwards, the eminence caused by the 
projection of the superior semicircular canal, the groove leading to the hiatus 
Fallopii, for the transmission of the petrosal branch of the Vidian nerve ; beneath 
it, the smaller groove, for the passage of the smaller petrosal nerve ; and, near 
the apex of the bone, the depression for the Casserian ganglion, and the orifice 
of the carotid canal, for the passage of the internal carotid artery and carotid 
plexus of nerves. 

The Posterior Fossa , deeply concave, is the largest of the three, and situated 
on a lower level than either of the preceding. It is formed by the occipital, the 
petrous and mastoid portions of the temporal, and the posterior inferior angle of 
the parietal bone ; is crossed by three sutures, the petro-occipital, masto-occipital, 
and masto-parietal ; and lodges the cerebellum, pons Varolii, and medulla oblon- 
gata. It is separated from the middle fossa in the * median line by the basilar 
suture, and on each side by the superior border of the petrous portion of the 
temporal bone. This serves for the attachment of the tentorium cerebelli, is 
grooved externally for the superior petrosal sinus, and at its inner extremity pre- 
sents a notch, upon which rests the fifth nerve. Its circumference is bounded 
posteriorly by the grooves for the lateral sinuses. In the centre of this fossa is 
the foramen magnum, bounded on either side by a rough tubercle, which gives 
attachment to the odontoid ligaments ; and a little above these are seen the 
internal openings of the anterior condyloid foramina. In front of the foramen 
magnum is the basilar process, grooved for the support of the medulla oblongata 
and pons Varolii, and articulating on each side with the petrous portion of the tem- 
poral bone, forming the petro-occipital suture, the anterior half of which is grooved 
for the inferior petrosal sinus, the posterior half being encroached upon by the 
foramen lacerum posterius, or jugular foramen. This foramen is partially sub- 
divided into two parts ; tho poster ior and larger division transmitting the internal 
jugular vein, the interior the eighth pair of nerves. Above the jugular foramen is 
the internal auditory foramen, for the auditory and facial nerves and auditory 
artery ; behind and external to this is the slit-like opening leading into the aquso- 
ductus vestibuli ; whilst between the two latter, and near the superior border of 
the petrous portion, is a small triangular depression which lodges a process of 
the dura mater, and occasionally transmits a small vein into the substance of the 
bone. Behind the foramen magnum are the inferior occipital fossae, which lodgo 
the lateral lobes of the cerebellum, separated from one another by the internal 
occipital crest, which serves for the attachment of the falx cerebelli, and lodges 
the occipital sinuses. The posterior fossa3 are surmounted, above, by the deep 
transverse grooves for the lodgment of the lateral sinuses. These channels, in their 
passage outwards, groove the occipital bone, the posterior inferior angle of the 
parietal, the mastoid portion of the temporal, and the occipital just behind the 
jugular foramen, at the back part of which they terminate. Where this sinus 
grooves the mastoid part of the temporal bone, the orifice of the mastoid foramen 
may be seen ; and, just previous to its termination, it has opening into it the pos- 
terior condyloid foramen. 

The External Surface of the base of the Skull (fig. 63) is extremely irregular. 
It is bounded in front by the incisor teeth in the upper jaws ; behind, by the 
superior curved lines of the occipital bone ; and laterally, by the alveolar arch, the 
• lower border of the malar bone, the zygoma, and an imaginary line, extending 
from the zygoma to the mastoid process and extremity of the superior curved line 
of the occiput. It is formed by the palate processes of the superior maxillary 
and palate bones, the vomer, the pterygoid, under surface of the great wing, 
spinous process and part of the body of the sphenoid, the under surface of the 
squamous, mastoid, and petrous portions of the temporal, and the u,nder surface of 
the occipital bone. The anterior part of the base of the skull is raised above the 
level of the rest of this surface (when the skull is turned over for the purpose of 
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examination), surrounded by the alveolar process, which is thicker behind than in 
front, and excavated by sixteen depressions for lodging the teeth of the «pp®r 

63. — Base of the Skull. External Surface. 
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jaw ; tli© cavities varying in depth and size according to the teeth they contain. 
Immediately behind the incisor teeth is the anterior palatine fossa. At the bottom 
of this fossa may usually be seen four apertures, two placed laterally, which open 
above, one in the floor of each nostril, and transmit the anterior palatine vessels, 
and two in the median line of the intermaxillary suture, one in front of the other, 
the anterior transmitting the left, and the posterior (the larger) the right naso- 
palatine nerve. These two latter canals are sometimes wanting, or they may 
join to form a single one, or one of them may open into one of the lateral canals 
above referred to. The palatine vault is concave, uneven, perforated by numerous 
foramina, marked by depressions for the palatal glands, and crossed by a crucial 
suture, formed by the junction of the four bones of which it is composed. One or 
two small foramina, in the alveolar margin behind the incisor teeth, occasionally 
seen in the adult, almost constant in young subjects, are called the incisive 
foramina ; they transmit nerves and vessels to the incisor teeth. At each pos- 
terior angle of the hard palate is the posterior palatine foramen, for the transmission 
of the posterior palatine vessels and descending palatine nerve, and running for- 
wards and inwards from it a groove, which lodges the same vessels and nerve. Be- 
hind the posterior palatine foramen is the tuberosity of the palate bone, perforated 
by one or more accessory posterior palatine canals, and marked by the commence- 
ment of a ridge, which runs transversely inwards, and serves for the attachment of 
the tendinous expansion of the Tensor palati muscle. Projecting backwards from 
the centre of the posterior border of the hard palate is the posterior nasal spine, 
for the attachment of the Azygos uvula;. Behind and above the hard palate is the 
posterior aperture of the nares, divided into two parts by the vomer, bounded 
above by the body of the sphenoid, below by the horizontal plate of the palate 
bone, and laterally by the pterygoid processes of the sphenoid. Each aperture 
measures about an inch in the vertical, and half an inch in the transverse direc- 
tion. At the base of the vomer may be seen the expanded alae of this bone, 
receiving between them the rostrum of the sphenoid. Near the lateral margins of 
the vomer, at the root of the pterygoid processes, are tlio pterygo-palatino 
canals. The j^erygoid process, which bounds the posterior nares on each side, 
presents near its base the pterygoid or Vidian canal, for the Vidian nerve and 
artery. Each process consists of two plates, which bifurcate at the extremity to 
receive the tuberosity of the palate bone, and are separated behind by the pterygoid 
fossa, which lodges the Internal pterygoid muscle. The internal plate is long and 
narrow, presenting on the outer side of its base the scaphoid fossa, for the origin 
of the Tensor palati muscle, and at its extremity the hamular process, around 
which the tendon of this muscle turns. The external pterygoid plate is broad, 
forms the inner boundary of the zygomatic fossa, and affords attachment, by its 
outer surface, to the External pterygoid muscle. 

Behind the nasal fossae in the middle line is the basilar surface of the occipital 
bone, presenting in its centre the pharyngeal spine for the attachment of the 
Superior constrictor muscle of the pharynx, with depressions on each side for the 
insertion of the Rectus capitis anticus major and minor. At the base of the external 
pterygoid plate is the foramen ovale ; behind this, the foramen spinosum, and the 
prominent spinous process of the sphenoid, which gives attachment to the internal 
lateral ligament of the lower jaw and the Laxator tympani muscle. External to 
the spinous process is the glenoid fossa, divided into two parts by the Glaserian 
fissure (p. 36), the anterior portion concave, smooth, bounded in front by the 
eminentia articularis, and serving for the articulation of the condyle of the lower 
jaw; the posterior portion rough, bounded behind by the vaginal process, and serving 
for the reception of part of the parotid gland. Emerging from between the lamina) 
of the vaginal process is the styloid process ; and at the base of this process is the 
stylo-mastoid foramen, for the exit of the facial nerve, and entrance of the stylo- 
mastoid artery. External to the stylo-mastoid foramen is the auricular fissure for 
the auricular branch of the pneumogastric, bounded behind by the mastoid process. 
Upon the inner side of the mastoid process is a deep groove, the digastric fossa ; 
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and a little more internally, the occipital groove, for the occipital artery.* At the 
base of the internal pterygoid plate is a large and somewhat triangular aperture, 
the foramen lacerum medium, bounded in front by the great wing of the sphenoid, 
behind by the apex of the petrous portion of the temporal bone, and internally by 
the body of the sphenoid and basilar process of the occipital bone ; it presents in 
front the posterior orifice of the Vidian canal, behind the aperture of the carotid 
canal. The basilar surface of this opening is filled up in the recent state by 
a fibro- cartilaginous substance : across its upper or cerebral aspect passes the 
internal carotid artery and Vidian nerve. External to this aperture, the petro- 
sphenoidal suture is observed, at the outer termination of which is seen the orifice 
of the canal for the Eustachian tube, and that for the Tensor tympani muscle. 
Behind this suture is seen the under surface of the petrous portion of the tem- 
poral bone, presenting, from within outwards, the quadrilateral rough surface, 
part of which affords attachment to the Levator palati and Tensor tympani 
muscles ; external to this surface the orifices of the carotid canal and tho 
aqnanluctus cochlea*, the former transmitting the internal carotid artery and the 
ascending branches of the superior cervical ganglion of the sympathetic, the latter 
serving for the passage of a small artery and vein to the cochlea. Behind the 
carotid canal is a large aperture, the jugular fossa, formed in front by the petrous 
portion of the temporal, and behind by the occipital ; it is generally larger on the 
right than on the left side ; and towards its cerebral aspect is divided into two 
parts by a ridge of bone, which projects usually from tho temporal, the anterior, or 
smaller portion, transmitting the three divisions of the eighth pair of nerves ; tho 
posterior, transmitting the infernal jugular vein and the ascending meningeal 
vessels, from the occipital and ascending pharyngeal arteries. On the ridge of 
bone dividing the carotid canal from the jugular fossa, is the small foramen for the 
transmission of the tympanic nerve; and on the outer wall of tho jugular foramen, 
near the root of the styloid process, is the small aperture for the transmission of 
Arnold’s nerve. Behind the basilar surface of the occipital bone is the foramen 
magnum, bounded on each side by the condyles, rough internally for the attach- 
meut of tho alar ligaments, and presenting externally a rough surfiice, the jugular 
process, which serves for the attachment of the Rectus lateralis. On either side of 
each condyle anteriorly is the anterior condyloid fossa, perforated by the anterior 
condyloid foramen, for the passago of the hypoglossal nerve. Behind each condylo 
arc the posterior condyloid fossce, perforated on one or both sides by the posterior 
condyloid foramina, for the transmission of a vein to the lateral sinus. Behind 
the foramen magnum is the external occipital crest, terminating above at tho 
external occipital protuberance, whilst on each side are seen the superior and 
inferior curved lines ; these, as well as the surfaces of the hone between them, 
being rough for the attachment of numerous muscles, which are enumerated on 
page 26. 

Lateral Region of the Skull. 

The Lateral Legion of the Skull is of a somewhat triangular form, the base of 
the triangle being formed by a line extending from the external angular process 
of the frontal bone along the temporal ridge backwards to the outer extremity of 
the superior curved line of the occiput : and the sides by two lines, the one drawn 
downwards and backwards from the external angular process of the frontal bone 
to the angle of the lower jaw, the other from the angle of the jaw upwards and 
backwards to the extremity of the superior curved line. This region is divisible 
into three portions, temporal, mastoid, and zygomatic. 

The Temporal Fossve. 

The Temporal fossa is bounded above and behind by the temporal ridge, which 
extends from the external angular process of the frontal upwards and backwards 
across the frontal and parietal bones, curving downwards behind to terminate at 
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tiie rPofcof the zygomatic process. La front, it is bounded by the frontal, malar, 
and great wing of the sphenoid : externally, by the zygomatic arch, formed 
conjointly by the malar and temporal bones ; below, it is separated from the 
zygomatic fossa by the pterygoid ridge, seen on the outer surface of the great 


64. — Side View of the Skull. 



■wing of the sphenoid. This fossa is formed by five bones, part of the frontal, 
great wing of the sphenoid, parietal, squamous portion of the temporal, and malar 
bones, and is trans versed by five sutures, the transverse facial, coronal, spheno- 
parietal, squamo-parietal, and squamo-sphenoidal. It is deeply concave in front, 
convex behind, traversed by grooves which lodge branches of the deep temporal 
arteries, and filled by the Temporal muscle. 

The Mastoid Portion of the side of the skull is bounded in front by the anterior 
root of the zygoma ; above, by a line which runs from the posterior root of the 
zygoma to the end of the masto-parietal suture ; behind and below, by the masto- 
occipital suture. It is formed by the mastoid and part of the squampus portion of 
the temporal bone ; its surface is convex and rough for the attachment of muscles, 
and presents, from behind forwards, the mastoid foramen, the mastoid process, the 
external auditory meatus, surrounded by the auditory process, and, most anteriorly, 
the glenoid fossa, bounded in front by the eminentia articularis, behind by the 
vaginal process. 

The Zygomatic Eossjs. 

t 

The Zygomatic fossa is an irregularly- shaped cavity, situated below, and on the 
inner side of the zygoma; bounded, in front, by the tuberosity of the superior 
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maxillary bone and the ridge which descends from its malar process ; behind, by 
the posterior border of the pterygoid process ; above, by the pterygoid ridge On 
the outer surface of the great wing of the sphenoid and squamous portion of 
the temporal ; below, by the alveolar border of the superior maxilla ; internally, 
by the external pterygoid plate ; and externally, by the zygomatic arch and ramus 
of the jaw. It contains the lower part of tho Temporal, the External, and 
Internal pterygoid muscles, the internal maxillary artery, the inferior maxillary 
nerve, and their branches. At its upper and inner part may be observed two 
fissures, the spheno -maxillary and pterygo-maxillary. 

The Spheno-maxillary fissure, horizontal in direction, opens into the outer and 
back part of the orbit. It is formed above by the lower border of the orbital 
surface of the great wing of the sphenoid ; below, by the external border of tho 
orbital surface of the superior maxilla and a small part of the palato bone; 
externally, by a small part of the malar bone; internally, it joins at right angles 
with the pterygo-maxillary fissure. This fissure opens a communication from 
the orbit into three fossae, the temporal, zygomatic, and spheno-maxillary ; it 
transmits the superior mamillary nerve, infraorbital artery, and ascending branches 
from Meckel’s ganglion. 

The Fiery go-maxillary fissure is vertical, and descends at right angles from 
the inner extremity of the preceding ; it is an elongated interval, formed by tho 
divergence of the superior maxillary bone from the pterygoid process of tho 
sphenoid. It serves to connect the spheno-maxillary fossa with the zygomatic, 
and transmits branches of the internal maxillary artery. 

The Stheno-m axillary Fossa. 

The Spheno-maxillary fossa is a small triangular space situated at the angle of 
junction of the spheno-maxillary and pterygo-maxillary fissures, and placed beneath 
the apex of the orbit. It is formed above by the under surface of the body of 
the sphenoid ; in front, by the superior maxillary hone ; behind, by the pterygoid 
process of the sphenoid; internally, by the vertical plate of the palate. This 
fossa has three fissures terminating in it, the sphenoidal, spheno-maxillary, and 
pterygo-maxillary ; it communicates with three fossa), the orbital, nasal, and zygo- 
matic, and with the cavity of the cranium, and has opening into it five foramina. 
Of these there are three on the posterior wall ; the foramen rotundum above ; below, 
and internal to this, the Vidian, and still more inferior and internal, the pterygo- 
palatine. On the inner wall is the splieno-palatine foramen by whieli the spheno- 
maxillary communicates with the nasal fossa, and below is the superior orifice of 
the posterior palatine canal, besides occasionally the orifices of two or three 
accessory posterior palatine canals. 

Anterior Region of the Skull. 

The Anterior Region of the Skull, which forms the face, is of an oval form, 
presents an irregular surface, and is excavated for the reception of the two prin- 
cipal organs of sense, the eye and the nose. It is bounded above by the nasal 
eminences and margins of the orbit ; below, by the prominence of the chin ; on each 
side, by the malar bone, and anterior margin of the ramus of the jaw. In the 
median line are seen from above downwards, the nasal eminences, which indicate 
the situation of the frontal sinuses ; and diverging from which are tho superciliary 
ridges which support the eyebrows. Beneath the nasal eminences is the arch of 
the nose, formed by the nasal bones, and the nasal processes of the superior 
maxillary. The nasal arch is convex from side to side, concave from above 
downwards, presenting in the median line the intern asal suture, formed between 
the nasal bones, laterally the naso-maxillary suture, formed between the nasal bone 
and tho nasal process of the superior maxillary bone, both these sutures terminating 
above in that part of the transverse suture which connects the nasal bones and 
nasal processes of the superior maxillary with the frontal. Below the nose is 
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seen the opening of the anterior nares, which is heart-shaped, with the narrow- 
end upwards, and presents laterally the thin sharp margins serving for the attach- 
ment of the lateral cartilages of the nose, and in the middle line below, a prominent 
process, the anterior nasal spine, bounded by two deep notches. Below this is 
the intermaxillary suture, and on each side of it the incisive fossa. Beneath this 
fossa is the alveolar process of the upper and lower jaw, containing the incisor 
teeth, and at the lower part of the median line, the symphysis of the chin, the 
mental eminence, and the incisive fossa of the lower jaw. 

On each side, proceeding from above downwards, is the supraorbital ridge, 
terminating externally in the external angular process at its junction with the 
malar, and internally in the internal angular process ; towards the inner third of 
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this ridge is the supraorbital notch or foramen, for the passage of the supra- 
orbital vessels and nerve, and at its inner side a slight depression for the attach- 
ment of the pulley of the Superior oblique muscle. Beneath the supraorbital 
ridge is the opening of the orbit, bounded externally by the orbital ridge of the 
malar bone ; below, by the orbital ridge formed by the malar, superior maxillary, 
and lachrymal bones ; internally, by the nasal process of the superior maxillary, 
and the internal angular process of the frontal bone. On the outer side of the 
orbit, is the quadrilateral anterior surface of the malar bone, perforated by one or 
two small malar foramina. Below the inferior margin of the orbit, is the infra- 
orbital foramen, the termination of the infraorbital canal, and beneath this, the 
canine fossa, which gives attachment to the Levator anguli oris j bounded below 
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by the alveolar processes, containing the teeth of the upper and lower jaw. 
Beneath the alveolar arch of the lower jaw is the mental foramen for the passage 
of the mental nerve and artery, the external oblique line, and at the lower border 
of the bone, at the point of junction of the body with the ramus, a shallow groove 
for the passage of the facial artery. 

The Orbits. 

The Orbits (fig. 65) are two quadrilateral hollow cones, situated at the upper 
and anterior paid; of the face, their bases being directed forwards and outwards, 
and their apices backwards and inwards. Each orbit is formed of seven bones, 
the frontal, sphenoid, ethmoid, superior maxillary, malar, lachrymal, and palate ; 
but three of these, the frontal, ethmoid, and sphenoid, enter into the formation of 
both orbits, so that the two cavities are formed of eleven bones only. Each cavity 
presents for examination, a roof, a floor, an inner and an outer wall, a circumference 
or base, and an apex. The Roof is concave, directed downwards and forwards, and 
formed in front by the orbital plate of the frontal ; behind, by the lesser wing of 
the sphenoid. This surface presents internally the depression for the fibro- 
cartilaginous pulley of the Superior oblique muscle ; externally, the depression for 
the lachrymal gland, and posteriorly, the suture connecting the frontal and lesser 
wing of the sphenoid. 

The Floor is nearly" flat, and of less extent than the roof; it is formed chiefly by 
the orbital process of the superior maxillary ; in front, to a small extent, by the 
orbital process of the malar, and behind, by the orbital surface of the palate. This 
surface presents at its anterior and internal part, just external to the lachrymal 
canal, a depression for the attachment of the Inferior oblique muscle; externally, 
the suture between the malar and superior maxillary hones ; near its middle, the in- 
fraorbital groove ; and posteriorly", the suture between the maxillary and palate bones. 

The Tuner Wall is flattened, and formed from before backwards by tbe nasal 
process of the superior maxillary, the lachrymal, os planum of the ethmoid, and a 
small part of the body of tlie sphenoid. This surface presents the lachrymal 
groove, and crest of the lachrymal bone, and the sutures connecting the ethmoid 
with the lachrymal bone in front, and the sphenoid behind. 

The Outer Wall is formed in front by the orbital process of the malar bone ; 
behind, by the orbital plate of the sphenoid. On it are seen the orifices of one or 
two malar canals, and the suture connecting the sphenoid and malar hones. 

Angles. The superior external angle is formed by the junction of the upper and 
outer walls ; ‘it presents, from before backwards, the suture connecting the frontal 
with the malar in front, and with the orbital plate of the sphenoid behind ; quite 
posteriorly is the foramen lacerum anterius, or sphenoidal fissure, which transmits 
the third, fourth, the ophthalmic division of the fifth arid the sixth nerves, and the 
ophthalmic vein. The superior internal angle is formed by the junction of the upper 
and inner wall, and presents the suture connecting the frontal with the lachrymal 
in front, and with the ethmoid behind. This suture is perforated by two foramina, 
the anterior and posterior ethmoidal, the former transmitting the anterior ethmoidal 
artery and nasal nerve, the latter the posterior ethmoidal artery and vein. The 
inferior external angle, formed by the junction of the outer wall and floor, presents 
the spheno-maxillary fissure, which transmit^ the infraorbital vessels and nerve, 
and the ascending branches from the spheno-palatine ganglion. The inferior 
internal angle is formed by tbe union of the lachrymal and os planum of the ethmoid, 
with the superior maxillary and palate bones. The circumference , or base, of the 
orbit, quadrilateral in form, is bounded above by the supraorbital arch ; below, 
by tbe anterior border of the orbital plate of the malar, superior maxillary, and 
lachrymal bones ; externally, by the external angular process of the frontal and the 
malar bone ; internally, by the internal angular process of tlie frontal, and the nasal 
process of the superior maxillary. The circumference is marked by three sutures, 
the fronto- maxillary internally, the fronto-malar externally, and the malo-maxillary 
below ; it contributes to the formation of the lachrymal groove, and presents above, 
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the supraorbital notch (or foramen), for the passage of the supraorbital artery, 
veins and nerve. The apex, situated at the back of the orbit, corresponds to the 
optic foramen, a short circular canal, which transmits the optic nerve and ophthal- 
mic artery. It will thus be seen that there are nine openings communicating with 
each orbit, viz. the optic, foramen lacerum anterius, spheno-maxillary fissure, 
supraorbital foramen, infraorbital canal, anterior and posterior ethmoidal fora- 
mina, malar foramina, and lachrymal canal. 


The Nasal Foss m. 

The Nasal Fossce are two large irregular cavities, situated in the middle line of 
the face, extending from the base of the cranium to the roof of the mouth, and 
separated from each other by a thin vertical septum. They communicate by two 
large apertures, the anterior narcs, with the front of the face ; and with tho pha- 
rynx behind by the two posterior nares. These fosses are much narrower above 
than below, and in the middle than at the anterior or posterior openings : their 
depth, which is considerable, is much greater in the middle than at either extremity. 
Each nasal fossa communicates with four sinuses, the frontal above, the sphenoidal 
behind, and the maxillary and ethmoidal on oither side. Each fossa also commu- 
nicates with four cavities : with the orbit by the lachrymal canal, with the mouth 
by the anterior palatine canal, with the cranium by the olfactory foramina, and 
with the spheno-maxillary fossa by the spheno-palatinc foramen ; and they occa- 
sionally communicate with each other by an aperture in the septum. The bones 
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entering into their formation~are fourteen in number : three of the cranium, the 
frontal, sphenoid, the ethmoid, and all the bones of the face, excepting the malar 
and lower jaw. v Each cavity is bounded by a roof, a floor, an inner and an 
outer wall. 

The upper wall , or roof (fig. 66), is long, narrow, and concave Atom before back- 
wards ; it is formed in front by the nasal bones and nasal spine of the frontal, which 
are directed downwards and forwards ; in the middle, by the cribriform lamella of ; 
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the ethmoid, which is horizontal ; and behind, by the under surface of the body of 
the sphenoid, and sphenoidal turbinated bones, which are directed downwards and 
backwards. This surface presents, from before backwards, the internal aspect of 
the nasal bones ; on their outer side, the suture formed between the nasal bone and 
the nasal process of the superior maxillary ; on their inner side, the elevated crest 
which receives the nasal spine of the frontal, and the perpendicular plate of the 
ethmoid, and articulates with its fellow of the opposite side ; whilst the surface of 
the bones is perforated by a few small vascular apertures, and presents the longi- 
tudinal groove for the nasal nerve : further back is the transverse suture, connect- 
ing the frontal with the nasal in front, and the ethmoid behind, the olfactory 
foramina and nasal slit on the under surface of the cribriform plate, and the suture 
between it and the sphenoid behind: quite posteriorly are seen the sphenoidal 
turbinated bones, the orifices of the sphenoidal sinuses, and the articulation of the 
aim of the vomer with the under surface of the body of the sphenoid. 

The floor is flattened from before backwards, concave from side to side, and wider 
in the middle than at either extremity. It is formed in front by the palate process 
of the superior maxillary ; behind, by the palate process of the palate bone. This 
surface presents, from before backwards, the anterior nasal spine ; behind this, the 
upper orifice of, the anterior palatine canal; internally, the elevated crest \Vhich 
articulates with the vomer ; and behind, the suture between the palate and superior 
maxillary bones, and the posterior nasal spine. 

The inner wall, or septum (fig. 67), is a thin vertical partition, which separates 
the nasal fossm from one another; it is occasionally perforated, so that the fossa) 
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communicate, and it is frequently deflected considerably to one side. ^ It is formed, 
in front, by the crest of the nasal bones and nasal spine of the frontal ; in the middle, 
by the perpendicular lamella of the ethmoid ; behind, by the vomer and rostrum of 
the sphenoid ; below, by the crest of the superior maxillary and palate bones. It 
presents, in front, a large triangular notch, which receives the triangular cartilage 
of the nose ; above, the lower orifices of the olfactory canals ; and behind, the 
guttural edge of the vomer. Its surface is marked by numerous vascular and 
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nervous canals and the groove for the naso-palatine nerve, and is traversed by sutures 
connecting the bones of which it is formed. 

The outer wall (fig. 66) is formed, in front, by the nasal process of the superior 
maxillary and lachrymal bones ; in the middle, by the ethmoid and inner surface of 
the superior maxillary and inferior turbinated bones ; behind, by the vertical plate of 
the palate bone. This surface presents three irregular longitudinal passages, or 
meatuses, formed between three horizontal plates of bone that spring from it ; they 
are termed the superior, middle, and inferior meatuses of the nose. The superior 
meatrn , the smallest of the three, is situated at the upper and back part of each 
nasal fossa, occupying the posterior third of the outer wall. It is situated between 
the superior and middle turbinated bones, and has opening into it two foramina, 
the spheno-palatine at the back of its outer wall, the posterior ethmoidal cells 
at the front part of the upper wall. The opening of the sphenoidal sinuses is 
usually at the upper and back part of the nasal fossae, immediately behind the 
superior turbinated bone. The middle meatus is situated between the middle and 
inferior turbinated bones, and occupies the posterior two-thirds of the outer wall of 
the nasal fossa. It presents two apertures. In front is the orifice of the infun- 
^dibulum, by which the middle meatus communicates with the anterior ethmoidal 
cells, and through these with the frontal sinuses. At the centre of the outer wall 
is the orifice of the antrum, which varies somewhat as to its exact position in 
different skulls. The inferior meatus , the largest of the three, is the space between 
the inferior tubinaled bone and the floor of the nasal fossa. It extends along the 
entire length of the outer wall of the nose, is broader in front than behind, and 
presents anteriorly the lowei* orifice of the lachrymal canal. 

Os Hyotdes. 

The Hyoid bone is named from its resemblance to the Greek Upsilon ; it is 
also called the lingual bone , because it supports the tongue, and gives attachment 
to its numerous muscles. It is a bony arch, shaped like a horse-shoe, and con- 
sisting of five segments, a body, two greater cornua, and two lesser cornua. 

The Body forms the central part of the bone, and is of a quadrilateral form : its 
anterior surface (fig. 68) convex, 
directed forwards and upwards, is 
divided into two parts by a verti- 
cal ridge, which descends along 
the median line, and is crossed at 
right angles by a horizontal ridge, 
so that this surface is divided into 
four muscular depressions. At the 
point of meeting of these t>vo lines 
is a prominent elevation, the tu- 
bercle. The portion above the 
horizontal ridge is directed up- 
wards, and is sometimes described 
as the superior border. The an- 
terior surface gives attachment to 
the Genio-hyoid in the greater 
part of its extent ; above, to the 
G enio-hyo-glossus ; below, to the Mylo-hyoid, Stylo-liyoid, and aponeurosis of the 
Digastric ; and between these to part of the Hyo-glossus. The posterior surface is 
smooth, concave, directed backwards and downwards, and separated from the epi- 
glottis by the thyrohyoid membrane, and by a quantity of loose areolar tissue. The 
superior border is rounded, and gives attachment to the thyrohyoid membrane, and 
part of the Genio-hyo-glossi muscles. The inferior border gives attachment, in front, 
to the Sternohyoid ; behind, to part of the Thyro-hyoid, and to thfe Omohyoid at 
its junction with the great cornu. The lateral surfaces are small, oval, convex facets, 
colored with cartilage for articulation with the greater cornua. 


68.— Ilyoid Bone. Anterior Surface (enlarged). 
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The Greater Cornua project backwards from the lateral surfaces bf the body ; 
they are flattened from above downwards, diminish in size from before backwards, 
and terminate posteriorly in a tubercle for the attachment of the thyro-hyoid 
ligament. Their outer surface gives attachment to the Hyo-glossus ; their upper 
border, to the Middle constrictor of the pharynx ; their lower border, to part of 
the Thyro-hyoid muscle. 

The Lesser Cornua are two small conical-shaped eminences, attached by their 
bases to the angles of junction between the body and greater cornua, and giving 
attachment by their apices to the stylo-hyoid ligaments. In youth, the cornua are 
connected to the body by cartilaginous surfaces, and held together by ligaments ; 
in middle life, the body and greater cornua usually become joined ; and in old age, 
all the segments are united together, forming a single bone. 

Development. By five centres ; one for the body, and one for each cornu. 
Ossification commences in the body and greater cornua towards the end of foetal 
life, those of the cornua first appearing. Ossification of the lesser cornua com- 
mences some months after birth. 

Attachment of Muscles . Stemo-hyoid, Thyro-hyoid, Omo-hyoid, aponeurosis 
of the Digastricus, Stylo-hyoid, Mylo-hyoid, Grenio-hyoid, Oenio-hyo-glossus, 
Hyo-glossus, Middle Constrictor of the pharynx, and occasionally a few fibres of 
the Lingualis. It also gives attachment to the thyro-hyoidean membrane, and the 
stylo-hyoid, thyro-hyoid, and hyo- epiglottic ligaments. 

THE THORAX. 

The Thorax, or chest, is an osseo-cartilaginous cage, intended to contain and 
protect the principal organs of respiration and circulation. It is the largest of 
the three cavities connected with the spine, and is formed by the sternum and 
costal cartilages in front, the twelve ribs on each side, and the bodies of the dorsal 
vertebras behind. 


The Sternum. 

The Sternum (figs. 69, 70) is a flat narrow bone, situated in the median line of 
the front of the chest, and consisting, in the adult, of three portions. It has been 
likened to an ancient sword : the upper piece, representing the handle, is termed the 
mcmubrmm ; the middle and largest piece, which represents the chief part of the blade, 
is termed the gladiolus ; and the inferior piece, which is likened to the point of the 
sword, is termed the ensiform or xiphoid appendix. In its natural position, its 
direction is oblique from above, downwards, and forwards. It is flattened in front, 
concave behind, broad above, becoming narrowed at the point where the first and 
second pieces are connected ; after which it again widens a little, and is pointed at 
its extremity. Its average length in the adult is six inches, bein^ rather longer in 
the male than in the female. 

The First Piece of the sternum, or Manubrium, is of a somewhat triangular 
form, broad and thick above, narrow below at its junction with the middle piece. 
Its anterior surface , convex from side to side, concave from above downwards, is 
smooth, and affords attachment on each side to the Pectoralis major and sternal 
origin of the sterno-cleido-mastoid muscle. In well-marked bones, the ridges 
limiting the attachment of these muscles are very distinct. Its posterior surface, 
concave and smooth, affords attachment on each side to the Stemo-hyoid and 
Stemo-thyroid muscles. The superior border , the thickest, presents at its centre 
the interclavicular notch; and on each side, an oval articular surface", directed 
upwards, backwards, and outwards, for articulation with the sternal end of the 
clavicle. The inferior border presents an oval rough surface, covered in the 
recent state with a thin layer of cartilage, for articulation with the second portion 
of the bone, JThe lateral borders are marked above by an articular depression 
for the first costal cartilage, and below by a small facet, which, with a similar 
facet on the upper angle of the middle portion of the bone, forms a notch for the 
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reception of the costal cartilage of the second rib. These articular surfaces are 
separated by a narrow curved edge which slopes from above downwards and 
inwatfUs. 

The Second P'iece of the sternum, or gladiolus , considerably longer, narrower, 
and thinner than the first piece, is broader beloiy than above. Its anterior surface is 
nearly flat, directed upwards and forwards, and marked by three transverse lines 
which cross the bone opposite the tliird, fourth, and fifth articular depressions. 
These lines are producod by the union of the four separate pieces of which ibis 
part of the bone consists at an early period of life. At the junction of the third 
and fourth pieces, is occasionally seen an orifice, the sternal foramen ; it varies in 
size and form in different individuals, and pierces the bone from before backwards. 
This surface affords attachment on each side to tho sternal origin of the Pectoralis 
major. The posterior surface , slightly concave, is also marked by three transverse 
lines ; but they are less distinct than thosoin front : this surface affords attachment 
below, on each side, to the Triangularis sterni muscle, and occasionally presents 
the posterior opening of the sternal foramen. Tho superior border presents an oval 
surface for articulation with tho manubrium. The inferior border is narrow and 
articulates with tho ensiform apppndix. Each lateral border presents at each 
superior angle a small facet, which, with a similar facet on the manubrium, forms 
a cavity for the cartilage of the second rib ; the four succeeding angular depressions 
receive the cartilages of th© third, fourth, fifth, and sixth ribs, whilst each inferior 
anglo presents a small facet, which, with a corresponding one on the ensiform 
appendix, forms a notch for tho cartilago of tho seventh rib. Theso articular 
depressions are separated by a series of curved inter-articular intervals, which 
diminish in length from above downwards, and correspond to the intercostal spaces. 
The costal cartilago of each true rib, excepting the first, is thus seen to articulate 
with the sternum at the line of junction of two of its primitive component segments. 
This is well seen in many of the lower animals, where the separate parts of the 
bone remain nnnnited longer than in man. In this respect a striking analogy 
exists between the mode of connection of the ribs with tho vertebral column, and 
the connection of their cartilages with the sternal column. 

The Third Piece of the sternum, the ensiform or xiphoid appendix , is the smallest 
of the three ; it is thin and elongated in form, cartilaginous in structure in youth, 
but more or less ossified at its upper part in the adult. Its anterior surface affords 
attachment to the costo-xiphoid ligament ; its posterior surface , to some of tho fibres 
of the Diaphragm and Triangularis sterni muscles ; its lateral borders , to the 
aponeurosis of the abdominal muscles. Above, it is continuous with the lower 
end of the gladiolus ; below, by its pointed extremity, it gives attachment to 
the linea alba, and at each superior angle presents a facet for the lower half of 
the cartilage of the seventh rib. This portion of the sternum is very various in 
appearance, being sometimes pointed, broad and thin, sometimes bifid, or perforated 
by a round bole, occasionally curved, or deflected considerably to one or the other 
side. 

Structure. The bone is composed of deb’eate cancellated texture, covered by a 
thin layer of compact tissue, wliich is thickest in the manubrium, between tho 
articular facets for the clavicles. 

Development . The sternum, including the ensiform appendix, is developed by six 
centres ; one for the first piece or manubrium, four for the second piece or gladiolus, 
and one for the ensiform appendix. Up to the middle of foetal life, the sternum 
is entirely cartilaginous, and when ossification takes place, tho ossific granules 
are deposited in the middle of the intervals between the articular depressions 
for the costal cartilages, in the following order (fig. 71). In the first piece, 
between the fifth and sixth months ; in the second and third, between the sixth 
and seventh months ; in the fourth piece, at the ninth month ; in the fifth, 
within the first year, or between the first and second years after birth ; and in 
the ensiform appendix, between the second and the seventeenth or eighteenth 
years, by a single centre which makes its appearance at the upper part, and 
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proceeds gradually down- 
wards. To these may be 
added the occasional ex- 
istence as described by 
Breschet, of two small epi- 
stemal centres, whichmake 
their appearance one on 
each side of the inter- 
clavicular notch. These 
are regarded by him as 
the anterior rudiments 
of a rib, of which the 
posterior rudiment is the 
anterior lamina of the 
transverse process of the 
seventh cervical vertebra. 
It occasionally happens 
that some of the segments 
are formed from more 
than one centre, the num- 
ber and position of which 
vary (fig. 73). Thus the 
first piece may have two, 
three, or even six centres. 
When two are present, they 
are generally situated one 
above the other, the upper 
one being the larger ; the 
second piece has seldom 
more than one ; the third, 
fourth, and fifth pieces 
are often formed from two 
centres placed laterally, 
the irregular union of 
which will serve to explain 
the occasional occurrence 
of the sternal foramen 
(fig. 74), or of the vertical 
fissure which occasionally 
intersects this part of ‘ the 
bone. Union of the va- 
rious centres commences 
from below, and proceeds 
upwards, taking place in 
the following order (fig. 
72). The fifth piece is 
joined to the fourth soon 
after puberty; the fourth 
to the third, between the 
twentieth and twenty - 
fifth years; the third to 
the second, between the 
thirty-fifth and fortieth 
years ; the second is rare- 
ly joined to the first ex- 
cept in very advanced 
age. 


71.— Development of the Sternum, by Six Centres. 
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Side^^ Attachment of Muscles . The ^Pectorar 
^ lis major, S terno- cleido- mas toi^^S temo- 
■* t* i hyoid, Sterno-thyroi^Triangularis sterni, i 
aponeurosis of the Obliquus extemus, 
Obliquus intemus, and Transversalis 
muscles, Rectus and Diaphragm. 

The Ribs. 

The Ribs are elastic arches of bone, 
which form the chief part of the thoracic 
walls. They are twelve in number on each 
side ; tyit this number may be increased 
by the development of a cervical or lumbar 
rib, or may be diminished to eleven. The 
first seven are connected behind with the 
spine, and in front with the sternum, 
through the intervention of the costal 
cartilages ; they are called vertebra - 
sternal , or true ribs. The remaining five 
are false ribs ; of these the first three, 
being connected behind with the spine, 
and in front with the costal cartilages, 
are called the vertebrocostal ribs : the 
last two are connected with the vertebra) 
only, being free at their anterior ex- 
tremities ; they are termod vertebral or 
floating ribs. The ribs vary in their di- 
rection, the upper ones being placed 
nearly at right angles with the spine, the 
lower ones obliquely, so that the anterior 
extremity is lower than the posterior. 
The extent of obliquity reaches its 
maximum at the ninth rib, and gradu- 
ally decreases from that rib to the 
twelfth. The ribs are situated one be- 
neath the other in such a manner that 
spaces are left between them, which are 
called intercostal sgiaces. Their length 
corresponds to the length of the ribs, 
their breadth is more considerable in 
front than behind, and between the upper 
than between the lower ribs. The ribs 
increase in' length from the first to the 
seventh, when they again diminish to the 
twelfth. In breadth they decrease from 
above downwards ; in each rib the greatest 
» breadth is at the sternal extremity, 

t Common characters of theltibs (fig. 75)* 

\ A rib from the middle of the series should 

\ be taken in order to study the common^ 

characters of the ribs. 

YL Each rib presents two extremities, a 

posterior or vertebral, an anterior or 
0T sternal, and an intervening portion, the 

^ body or shaft. The posterior or vertebral 
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extremity presents for examination a head, neck, and tuberosity. The head 
(fig. 76) is marked by a kidney-shaped articular surface, divided by a horizontal 
ridge into two facets for articulation with the costal cavity formed by the junction 
of the bodies of two contiguous dorsal vertebrae ; the upper facet is small, the 
inferior one of large size ; the ridge separating them serves for the attachment of 
the inter-articular ligament. 


76. — Vertebral Extremity of a llib. External Surface. 
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The neck is that flattened portion of the rib which extends outwards from the 
head ; it is about an inch long, and rests upon the transverse process of the lower 
of the two vertebras with which tlic head articulates. Its anterior surface is flat 
‘and smooth, its posterior rough, for the attachment of the middle costo-trans verse 
ligament, and perforated by numerous foramina, the direction of which is less 
constant than those found on the inner Rurfaco of the shaft. Of its two borders 
the superior presents a rough crest for the attachment of the anterior costo- 
transverse ligament ; its inferior border is rounded. On the posterior surface of the 
neck, just where it joins the shaft, and nearor the lower than the upper border, is 
an eminence — the tuberosity, or tubercle ; it consists of an articular and a non- 
articular portion. The articular portion , the most internal and inferior of the 
two, presents a small oval surface, for articulation with the extremity of the trails-' 
verso process of the lower of the two vortebroo to which the head is connected. The 
non - articular portion is a rough elevation, which affords attachment to the posterior 
costo- transverse ligament. The tubercle is much moro prominent in the upper than 
in the lower ribs. 

The shaft is thin and flat, so as to present two surfaces, an external and an internal ; • 
and two borders, a superior and an inferior. The external surface is convex, smooth, 
and marked, at its back part, a little in front of the tuberosity, by a prominent 
lino, directed obliquely from above, downwards and outwards ; this gives attach- 
ment to a tendon of the Sacro-lumbalis muscle, and is called the angle. At this 
point, the rib is bent in two directions. If the rib is laid upon its lower border, it 
will be seen that the anterior portion of the shaft, as far as the angle, rests upon 
this margin, while the vertebral end of tlic bone, beyond the angle, is bent inwards 
and at the samo time tilted upwards. The interval between the angle and the 
tuberosity increases gradually from the second to the tenth rib. The portion of 
bone between these two parts is rounded, rough, and irregular, and serves for the 
attachment of the Longissimus dor si. The portion of bone between the angle and 
sternal extremity is also slightly twisted upon \ts own axis, the external surface 
looking downwards behind the angle, a little upwards in front of it. This surface 
presents, towards its sternal extremity, an oblique line, the anterior angle. The 
internal surface is concave, smooth, directed a little upwards behind the angle ; a 
little downwards in front of it. This surface is marked by a ridge wfech com- 
mences at the lower extremity of the head ; it is strongly marked as far as the 
inner side of the angle, and gradually becomes lost at the junction of the 
anterior with the middle third of the bone. The interval between it and the 
inferior border is deeply grooved, to lodge the intercostal vessels and nerve. 
At the back part of the bone, this groove belongs to the inferior border, but 
just in front of the angle, where it is deepest and broadest, it corresponds to 
the internal surface. The superior edge of the groove is rounded ; it serves for 
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the attachment of the Internal intercostal muscle. The inferior edge corresponds 
to the lower margin of the rib, and gives attachment to the External intercostal. 
Within the groove are seen the orifices of numerous small foramina, which traverse 
the wall of the shaft obliquely from before backwards. The superior border, thick 
and rounded, is marked by an external and an internal lip, more distinct behind than 
in front ; they serve for the attachment of the External and Internal intercostal 
muscles. The inferior border , thin and sharp, has attached the External intercostal 
muscle. The anterior or sternal extremity is flattened, and presents a porous oval 
concave depression, into which the costal cartilage is received. 

Peculiar Ribs. 

The ribs which require especial consideration are fivo in number,, viz., tho first, 
second, tenth, eleventh, and twelfth. 

The first rib (fig. 77) is one of the shortest and tho most curved of all tho ribs; 
it is broad, flat, and placed horizontally at tho upper part of the thorax, its surfaces 
looking upwards and downwards ; and its borders inwards and outwards. The 
head is of small size, rounded, and presents only a single articular facet for arti- 
culation with tho body of tho first dorsal vertebra. The neck is narrow and 
rounded. The tuberosity , thick and prominent, rests on the outer border. There is 
no angle, and the shaft is not twisted oir its axis. The uppor surface of the shaft is 
marked by two shallow depressions, separated from 0110 another by a ridge, which 
becomes more prominent towards tlio internal border, where it terminates in a 
tubercle : this tubercle and ridge serve for the attachment of tho Scalenus anticus 
muscle, the groove in front of it transmitting the subclavian vein; that behind it, 
the subclavian artery. Between the groove for the subclavian artery and tho 
tuberosity, is a depression for the attachment of the Scalenus medius muscle. Tho 
under surface is smooth, and destitute of the groove observed on the other ribs. 
The cruder border is convex, thick, and rounded ; tho inner , concave, thin, and 
sharp, and marked about its centre by the tubercle before mentioned. Tho anterior 
extremity is larger and thicker than any of the other ribs. 

The second rib (fig. 78) is much longer than the first, but bears a very con- 
siderable resemblance to it in the direction of its curvature. Tho noil-articular 
portion of the tuberosity is occasionally only slightly marked. The angle is slight, 
and situated close to the tuberosity, and the shaft is not twisted, so that both ends 
touch any plane surface upon which it may be laid. The shaft is not horizontal, 
like that of the first rib ; its outer surface , which is convex, looking upwards and 
a little outwards. It presents, near the middle, a rough eminence for tho attach- 
ment of part of the first and the second serration of the Serratus magnus. Tho 
inner surface, smooth and concave, is directed downwards and a little inwards ; it 
presents a short groove towards its posterior part. 

The tenth rib (fig. 79) lias only a single articular facet on its head. 

The eleventh and twelfth ribs (figs. 80 and 81) have each a single articular 
facet on the head, which is of rather large size ; they have no neck or tuberosity, 
and are pointed at the extremity. The eleventh has a slight angle and a shallow 
groove on the lower border. The twelfth has neither, and is much shorter than 
the eleventh. 

Structure . The ribs consist of cancellous tissue, enclosed in a thin compact 
layer. 

Development. Each rib, with the gjrception of the Inst two, is developed by 
three centres, one for the shaft, one for -the head, and one for the tubercle. The 
last two have only two centres, that for the tubercle being wanting. Ossification 
commences in the body of tho ribs at a very early period, before its appearance in 
the vertebr®. The epiphysis of the head, which is of a slightly angular shape, 
and that for the tubercle, of a lenticular form, make their appearance between the 
sixteenth and fwentieth years, and are not united to the rest of the bone until 
abont the twenty-fifth year. 
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Attachment of Muscles. The Intercostals, Scalenus anticus, Scalenus medius, 
Scalenus posticus, Pectoralis minor, Serratus magnus, Obliquus externus, Trans- 
versalis Quadratus lumborum, Diaphragm, Latissimus dorsi, Serratus posticus 
superior, Serratus posticus inferior, Sacro-lumbalis, Musculus accessorius ad sacro- 
lumbalem, Longissimus dorsi, Cervicalis ascendens, Levatores costarum. 


Peculiar Ribs. 




The Costal Cartilages (fig. 69, p. 82) are white elastic structures* which serve to 
prolong the ribs forward to the front of the chest, and contribute very ma- 
terially to the elasticity of its walls. The first seven are connected with the 
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sternum, the next three with the lower border of the cartilage of the preceding rib. 
The cartilages of the last two ribs, which have pointed extremities, float freely in 
the walls of the abdomen. Like the ribs, the costal cartilages vary in their length, 
breadth, and direction. They increase in length from the first to the seventh, then 
gradually diminish to the last. They diminish in breadth, as well as the intervals 
between them, from the first to the last. They are broad at their attachment to 
the ribs, and taper towards their sternal extremities, excepting the first two, which 
are of the same breadth throughout, and the sixth, seventh, and eighth, which are 
enlarged where their margins are in contact. In direction they also vary, the first 
descends a little, the second is horizontal, the third ascends slightly, whilst all the 
rest follow the course of the ribs for a short extent, and then ascend to the sternum 
or preceding cartilage. Each costal cartilage presents two surfaces, two borders, 
and two extremities. The anterior surface is convex, and looks forwards and up- 
wards ; that of the first gives attachment to the costo-clavicular ligament ; that of 
the first, second, third, fourth, fifth, and sixth, at their sternal ends, to the Pectoralis 
major. The others are covered by, and give partial attachment to, some of the great 
flat muscles of the abdomen. The posterior surface, is concave, and directed back- 
wards and downwards, the six or seven inferior ones affording attachment to the 
Transversalis and Diaphragm muscles. Of the two borders, the superior is con- 
cave ; the^ inferior, convex ; they afford attachment to the Intercostal muscles, the 
upper border of the sixth giving attachment to the Pectoralis major muscle. The 
fcontiguous borders of the sixth, seventh, and eighth, and sometimes the ninth and 
tenth costal cartilages present smooth oblong surfaces at the points wliero they 
articulate. Of the two extremities, tho outer one is continuous with the osseous 
tissue of the rib to which it belongs. The inner extremity of the first is continuous 
with the sternum ; the six succeeding ones have rounded extremities, which are 
received into shallow concavities on the lateral margins of the sternum. The 
inner extremities of the eighth, ninth, and tenth costal cartilages are pointed, and 
lie in contact with the cartilage above. Those of tho eleventh and twelfth are free, 
and pointed. 

The costal cartilages are most elastic in youth, those of the false ribs being more 
so than tho true. In old age, they become of a deep yellow colour. Under certain 
diseased conditions, they are prone to ossify. Dr. Humphry’s observations on this 
subject have lod him to regard the ossification of the costal cartilages as a sign of 
disease rather than of age. 4 The ossification takes place in the first cartilage sooner 
than in the others ; and in men more frequently, and at an earlier period of life 
than in women.’ 

Attachment of Muscles. The Subclavius, Stemo-thyroid, Pectoralis major, Internal 
Oblique, Transversalis, Rectus, Diaphragm, Triangularis sterni, Internal and 
External Intercostals. 

OF THE EXTREMITIES. 

The extremities, or limbs, are those long-jointed appendages of the body, which 
are connected to the trunk by one end, and free in the rest of their extent. They 
are four in number : an upper or thoracic pair , connected with the thorax through 
the intervention of the shoulder, and subservient mainly to tact and prehension ; 
and a lower pair , connected with the pelvis, intended for support and locomotion. 
Both pairs of limbs are constructed after one common type, so that they present 
numerous analogies ; while at the same time, certain differences are observed in 
each, dependent on the peculiar offices they perform. 

Of the Upper Extremity. 

The upper extremity consists of the arm, the fore-arm, and the hand. Its con- 
tinuity with the trunk is established by means of the shoulder, which is homologous 
with the innominate or haunch bone in the lower limb. 
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, Op the Shouldek. 

The Shoulder is placed upon the upper part and side of the chest, connecting 
the upper extremity to the trunk ; it consists of two bones, the clavicle, and the 
scapula. 

The Clavicle. 

The Clavicle ( clavis , a 4 key ’), or collar-bone, forms the anterior portion of tho 
shoulder. It is a long bone, curved somewhat like the italic letter /, and placed 
nearly horizontally at the upper and anterior part of the thorax, immediately above 
the first rib. It articulates by its inner extremity with tho upper border of tho 
Sternum, and, by its outer extremity, with the acromion process of the scapula ; 
Serving to sustain the upper extremity in the various positions which it assumes, 
whilst, at the same time, it allows of great latitude of motion in the arm. Tho 
clavicle is nearly horizontal. It presents a double curvature, when looked at in 
front ; the convexity being forwards at tho sternal end, and the concavity at tho 
scapular end. Its outer third is flattened from above downwards, and extends in 
the natural position of the bone, from the coracoid process to the acromion. Its 
inner two-thirds are of a cylindrical form, and extend from the sternum to tho 
coracoid process of tho scapula. ® 

External or Flattened Tort The outer third is flattened from above down* 
Vwds, so as to present two surfaces, an upper and a lower ; and two borders, an 
anterior and a posterior. The upper surface is flattened, rough, marked by 
impressions for the attachment of tho Deltoid in front, and the Trapqpius behind : 
between these two impressions, externally, a small portion of the bone is sub- 
cutaneous. The under surface is flattened. At its posterior border, where the 
prismatic joins with tho flattened portion, is a rough eminence, the conoid tubercle ; 
this, in the natural position of the bone, surmounts the coracoid process of the 
scapula, and gives attachment to the conoid ligament. From this tubercle, an 
oblique line, occasionally a depression, passes forwards and outwards to near tho 
outer end of tho anterior border ; it is called tho oblique line , and affords attachment 
to the trapozoid ligament. The anterior border is concave, thin, and rougli ; it 
limits the attachment of the Deltoid, and occasionally presents, near the centre, a 
tubercle, tho deltoid tubercle , which is sometimes distinct in the living subject. 
The posterior border is convex, rough, broader than the anterior, and gives attach- 
ment to the Trapezius. 

Internal or Cylindrical Portion . The cylindrical portion forms the inner two- 
thirds of the bone. It is curved, so as to be convex in front, concave behind, and 
is marked by three borders separating threo surfaces. The anterior border is 
continuous with tho anterior margin of the flat portion. At its commencement it 
is smooth and corresponds to the interval between the attachment of the Pectoralis 
major ftnd Deltoid muscles ; about tfyo centre of the clavicle it divides to enclose 
an elliptical space for the attachment of the clavicular portion of the Pectoralis 
major. This space extends inwards as far as the anterior margin of the 
sternal extremity. The superior border is continuous with the posterior margin 
of the flat portion, and separates the anterior from the posterior surface. At 
its commencement it is smooth and rounded, becomes rough towards the inner 
third for the attachment of the Sterno-mastoid muscle, and terminates at the 
uppeV angle of the sternal ^extremity. The posterior or subclavian border 
separates the posterior from the inferior surface, and extends from the conoid 
tubercle to the rhomboid impression. It forms the posterior boundary of the 
groove for the Subclavius muscle, and gives attachment to the fascia which 
encloses that muscle. The anterior surface is included between the superior and 
anterior borders. It is directed forwards and a little upwards at tbe sternal end, 
outwards and still more upwards at the acromial extremity, where it becomes con- 
tinuous with the upper surface of the flat portion. Externally, it is smooth, 
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convex, nearly subcutaneous, being covered only by the Platysma ; but correspond- 
ing to the inner half of tbe bone, it is divided by a more or less prominent line 
into two parts : an anterior portion, elliptical in form, rough, and slightly convex, 
for the attachment of the Pectoralis major; and an upper part., which is rough 
behind, for the attachment of the Sterno-cleido-mastoid. Between the two 
muscular impressions is a small subcutaneous interval. The posterior or cervical 
surface is smooth, flat, directed vertically, and looks backwards towards the root 
of the neck. It is limited, above, by the superior border ; below, by the sub- 
clavian border ; internally, by the margin of the sternal extremity ; externally, it 
is continuous with the posterior border of the flat portion. It is concave from 
within outwards, and is in relation, by its lower part, with the suprascapular 
vessels. It gives attachment, near the sternal extremity, to part of the Sterno- 
hyoid muscle ; and presents, at or near the middlo, a foramen, directed obliquely 
outwards, which transmits the chief nutrient artery of the bone. , Sometimes, 
there are two foramina on the posterior surface, or one on the posterior, the other 
on the inferior surface. The inferior or subclavian surface is bounded, in front, 
by the interior border ; behind by the subclavian border. It is narrow internally, 


8 2 . —Left Clavicle. Anterior Surface. 
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but gradually increases in width externally, and is continuous with tho under 
surface of the flat portion. Commencing at the sternal extremity may Be seen a 
small facet for articulation with the cartilage of the first rib. This is continuous 
with the articular surface at the sternal end of the bone. External to this is a 
broad rough impression, the rhomboid, rather more than an inch in length, for the 
attachment of the costo-clavieular (rhomboid) ligament. The remaining part of 
this surface is occupied by a longitudinal groove, the subclavian groove, broad 
and smooth externally ; narrow and more uneven internally ; it gives attachment 
to the Subclavius muscle, and, by its anterior margin, to the strong aponeurosis 
which encloses it. Not uhfrequently this groove is subdivided into two parts, by 
a longitudinal line, which gives attachment to the intermuscular septum of tho 
Subclavius muscle. 

The internal or sternal end of the clavicle is triangular in form, directed in- 
wards, and a Jittle downwards and forwards ; and presents an articular facet, con- 
cave from before backwards, convex from above downwards, which articulates with 
the sternum through the intervention of an inter-articular fibro-cartilage ; the 
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circumference of the articular surface is rough, for the attachment of numerous 
ligaments. This surface is continuous with the costal facet on the inner end of 
the inferior or subclavian surface, which articulates with the cartilage of the 
first rib. 

The outer or acromial extremity , directed outwards and forwards, presents a 
small, flattened, oval facet, which looks obliquely downwards and inwards, for 
articulation with the acromion process of the scapula. The direction of this 
surface serves to explain the greater frequency of dislocation upwards rather than 
downwards, beneath the acromion process. The circumference of the articular facet 
is rough* especially above, for the attachment of the acromio- clavicular ligaments. 

Peculiarities of the Bone in the Sexes and in Individuals . In the female, the 
clavicle is generally less curved, smoother, and more slender than in the male. In 
those persons who perform considerable manual labour, which brings into constant 
action the muscles connected with this bone, it acquires considerable bulk, becomes 
shorter, more curved, its ridges for muscular attachment become prominently 
marked, and its sternal end of a prismatic or quadrangular form. The right 
clavicle is generally heavier, thicker, and rougher, and often shortor, than the 
left. 

Structure. The shaft, as well as the extremities, consists of cancellous tissue, 
invested in a compact layer much thicker in the centre than at either end. The 
clavicle is highly elastic, by reason of its curves. From the experiments of 
Mr. Ward, it has been shown that it possesses sufficient longitudinal elastic force, 
to project its own weight nearly two feet on a level surface, when a smart blow 
is struck on it, and sufficient transverse elastic force, opposite the centre of its 
anterior convexity, to throw its own weight about a foot. This extent of elastic 
power must serve to moderate very considerably the effect of concussions 
received upon the point of the shoulder. 

Development. By two centres : one foifcthe shaft, and one for the sternal extre- 
mity. The centre for the shaft appears very early, before any other hone ; the 
centre for the sternal end makes its appearance about the eighteenth or twentieth 
year, and unites >dth the rest of the bone a few years after. 

Articulations. With the sternum, scapula, and cartilage of the first rib. 

Attachment of Muscles. The Sterno-cleido mastoid, Trapezius, Pectoralis major, 
Deltoid, Subclavius, and Sterno-hyoid. 

The Scapula. 

The Scapula forms the back part of the shoulder. It is a large flat bone, 
triangular in shape, situated at the posterior aspect and side of the thorax, between 
the first and eighth ribs, its posterior border or base being about an inch from, 
and nearly parallel with, the spinous processes of the vertebrae. It presents for 
examination two surfaces, three borders, and three angles. 

Tke anterior surface , or venter (fig. 84), presents a broad concavity, the sub- 
scapular fossa. It is marked, in the posterior two-thirds, by several oblique ridges, 
which pass from bohind obliquely forwards and upwards, the anterior third being 
smooth. The oblique ridges give attachment to the tendinous intersections, and 
the surfaces between them, to the fleshy fibres, of the Subscapularis muscle. The 
anterior third of the fossa, which is smooth, is covered by, but does not afford 
attachment to, the fibres of this muscle. This surface is separated from the posterior 
border by a Bmooth triangular margin at the superior and inferior angles, and in 
the interval between these, by a narrow edge which is often deficient. This 
marginal surface affords attachment throughout its entire extent ta* the Serratus 
magnus muscle. The subsoapular fossa presents a transverse depressjpn at itttnpper 
part, called the subscapular angle ; it is in this situation that the fossa is demest ; 
bo that the thickest part of the Subscapularis muscle lies in a line parallel with 
the glenoid cavity, and must consequently operate most effectively on the humerus 
which is contained in that cavity. 4 * 
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The posterior surface, or dorsum (fig. 85), is arched from above downwards, 
alternately convex and concave from side to side. It is subdivided unequally into 
two parts by the spine ; the portion above the spine is called the supraspinous 
fossa, and that below it, the iniraspinous fossa. 

The supraspinous fossa, the smaller of the two, is concave, smooth, and broader, 
at the vertebral than at the humeral extremity. It affords attachment by its inner 
two- thirds to the Supraspinatus muscle. 


84.— Left Scapula. Anterior Surface, or Venter. 



The infraspinous fossa is much larger than the preceding ; towards its vertebral 
margin a shallow concavity is seen at its upper part ; its centre presents a promi- 
nent convexity, whilst towards the axillary border > a deep groove, which runs 
from the upper towards the lower part. The inner three-fourths of this surface 
afford attachment to the infraspinatus muscle ; the outer fourth is only covered by 
it, without giving origin to its fibres. This surface is separated from the axillary 
border by an, elevated ridge, which runs from the lower part of the glenoid cavity, 
downwards and backwards to the posterior border, about an inch above the inferior 
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angle. The ridge serves for the attachment of a strong aponeurosis, which sepa- 
rates the Infraspinatus from the two Teres muscles. The surface of bone between 
this line and the axillary border is narrow in the upper two-thirds of its extent, 
and traversed near its centre by a groove for the passage of the dorsalis scapulae 
vessels; it affords attachment to the Teres minor. Its lower third presents a 
broader, somewhat triangular surface, which gives origin to the Teres major, and 


8 5. — Left Scapula. Posterior Surface, or Dorsum. 



over which glides the Latissimus dorsi ; sometimes the latter muscle takes origin 
by a few fibres from this part. The broad and narrow portions of bone above 
alluded to are separated by an oblique line, which runs from the axillary border, 
downwards and backwards : to it is attached the aponeurosis separating the two 
Teres muscles from each other. , 

The Spine is a prominent plate of bone, which crosses obliquely the inner 
four-fifths of the dorsum of the scapula at its upper part, and separates the 
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BuprsU from the infraspinous fossa : it commences at the vertebral border by a smooth 
triangular surface, over which the Trapezius glides, separated from the bone by a 
bursa ; and, gradually becoming more elevated as it passes forwards, terminates in 
the acromion process which overhangs the shoulder joint. The spine is triangular 
and flattened from above downwards, its apex corresponding to the posterior border • 
its base, which is directed outwards, to the neck of the soapula. It presents two 
surfaces and three borders. Its superior surface is concave, assists in forming the 
supraspinous fossa, and affords attachment to part of the Supraspinatus muscle. 
Its inferior surface forms part of the infraspinous fossa, gives origin to part of the 
Infraspinatus muscle, and presents near its centre the orifico of a nutritious canal. 
Of the three borders, the anterior is attached to the dorsum of tho bone ; tho 
'posterior, or crest of the spine, is broad, and presents two lips, and an intervening 
rough interval. To the superior lip is attached the Trapezius, to tho extent shown 
in thp figure. A very rough prominence is generally seen occupying that portion 
of the spine which receives the insertion of the middle and inferior fibres of this 
muscle. To the inferior lip, throughout its whole length, is attached the Deltoid. 
The interval between tho lips is also partly covored by tho fibres of these muscleR. 
Tho external border , the shortest of the three, is slightly concave, its edges thick 
and round, continuous above with tho under surface of thehcromion process ; below, 
with the neck of the scapula. The narrow portion of bono external to this border, 
serves to connect tho supra- and infraspinous fossro. 

The Acromion process , so called from forming tho summit of tho shoulder 
(iticpov, a summit; wpoc, the shoulder), is a large and somewhat triangular process, 
flattened from behind forwards, directed at first a little outwards, and then curving 
forwards and upwards, so as to overhang tho glenoid cavity. Its upper surface, 
directed upwards, backwards, and outwards, is convex, rough, and gives attachment 
to some fibres of the Deltoid. Its under surface is smooth and concavo. Its 
outer border, which is thick and irregular, affords attachment to the Deltoid 
muscle. Its inner margin, shorter than the outer, is concavo, gives attachment to 
a portion of the Trapozius muscle, and presents about its centre a small oval 
surface, for articulation with the scapular end of the clavicle. Its apex, which 
corresponds to tho point of meeting of these two borders in front, is thin, and has 
attached to it tho coraco-acromial ligament. 

Of the three borders or costre of the scapula, the superior is the shortest and 
thinnest ; it is concave, terminating at its inner extremity at tho superior angle, 
at its outer extremity at the coracoid process. At its outer part is a dec]) 
semicircular notch, the suprascapular, formed partly by the base of the coracoid 
process. This notch is converted into a foramen by the transverse ligament, and 
serves for the passago of the suprascapular nerve. Tho adjacent margin of 
the superior border affords attachment to the Omo-hyoid muscle. The external, 
or axillary, border is the thickest of the three. It commences above at the lower 
margin of the glenoid cavity, and inclines obliquely downwards and backwards to 
the inferior angle. Immediately bolow the glenoid cavity, is a rough depression 
about an inch in length, which affords attachment to tho long head of the Triceps 
mnscle ; to this succeeds a longitudinal groove, which extends as far as its lower 
third, and affords origin to part of the Subscapularis muscle. The inferior third 
of this border, which is thin and sharp, serves for the attachment of a few fibres 
of the Teres major behind, and of the Subscapularis in front. The internal or 
vertebral border, also named the base, is the longest of the three, and extends 
from 1 the superior to the inferior angle of the bone. It is arched, intermediate m 
thickness between the superior and tbe external borders, and the portion of it 
above the spine is bent considerably outwards, so as to form an obtuse angle with 
the lower part. The vertebral border presents an anterior lip, a posterior lip, and 
an intermediate space. The (mterior lip affords attachment to the Serratus magnus ; 
the posterior lip,* to the Supraspinatus above the spine, the Infraspinatus below ; 
tbe interval between the two lips, to the Levator anguli scapula) above the trian- 
gular surface at the commencement of the spine ; the Rhomboideus minor, to the 
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©dg© of that surface ; the Rhomboideus major being attached by means of a fibrous 
arch, connected above to the lower part of the triangular surface at the base of 
the spine, and below to the lower part of the posterior border. 

Of the three angles, the superior, formed by the junction of the superior and 
internal borders, is thin, smooth, rounded, somewhat inclined outwards, and gives 
attachment to a few fibres of the Levator anguli scapulae muscle. The inferior 
angle, thick and rough, is formed by the union of the vertebral and axillary 
borders, its outer surface affording attachment to the Teres major, and occasionally 
a few fibres of the Latissimus dorsi. The anterior angle is the thickest part of the 
bone, and forms what is called the head of the scapula. The head presents a 
shallow, pyriform, articular surface, the glenoid cavity (yXrJv^, a socket ), whose 
longest diameter is from above downwards, and its direction outwards and 
forwards. It is broader below than above ; at its apex is attached the long tendon 
of the Biceps muscle. It is covered with cartilage in the recent state ; and its 
margins, slightly raised, give attachment to a fibro- cartilaginous structure, the 
glenoid ligament, by which its cavity is deepened. The neck of the scapula is the 
slightly depressed surface which surrounds the head ; it is more distinct on the 
posterior than on the anterior surface, and below than above. In the latter situation, 
it has, arising from it, a thick prominence, the coracoid process. 

The Coracoid process, so called from its fancied resemblance to a crow’s beak 
(wpaE, a crow), is a thick curved process of bone, which arises by a broad base 
from the upper part of the neck of the scapula ; it ascends at first upwards and 
inwards ; then, becoming smaller, it changes its direction, and passes forwards 
and outwards. The ascending portion, flattened from before backwards, presents 
in front a smooth concave surface, over which passes the Subscapularis muscle. 
The horizontal portion is flattened from above downwards ; its upper surface is 
convex and irregular ; its under surface is smooth ; its anterior border is rough, 
and gives attachment to the Pectoralis minor ; its posterior border is also rough 
for the coraco-acromial ligament, while the apex is embraced by the conjoined 
tendon of origin of the short head of the Biceps and Coraco-brachialis muscles. 
At the inner side of the root of the coracoid process is a rough depression for the 
attachment of the conoid ligament, and, running from it obliquely forwards and 
outwards on the upper surface of the horizontal portion, an elevated ridge for the 
attachment of the trapezoid ligament. 

Structure. In the head, processes, and all the thickened parts of the bone, it is 
cellular in structure, of a dense compact tissue in the rest of its extent. The centre 
and upper part of the dorsum, but especially the former, is usually so thin as to be 
semi-transparent ; occasionally the bone is found wanting in this situation, and the 
adjacent muscles come into contact. 

Development (fig. 86). By seven centres ; one for the body, two for the coracoid 
process, two for the acromion, one for the posterior border, and one for the inf erior 
angle. 

Ossification of the body Of the scapula commences about the second month of 
foetal life, by the formation of an irregular quadrilateral plate of bone, imme- 
diately behind the glenoid cavity. This plate extends itself so as to form the 
chief part of the bone, the spine growing up from its posterior surface about the 
third month. At birth, the chief part of the scapula is osseous, only the coracoid 
and acromion processes, the posterior border, and inferior angle, being cartilaginous. 
About the first year after birth, ossification takes place in the middle of the 
coracoid process ; which usually becomes joined with the rest of the bone at the 
time when the other centres make their appearance. Between the fifteenth and 
seventeenth years, ossification of the remaining centres takes place in quick suc- 
cession, and in the following order : first, near the base of the acromion, and in 
the upper part of the coracoid process, the latter appearing in the form of a broad 
scale ; secondly, in the inferior angle and contiguous part of the posterior border ; 
thirdly, near the extremity of the acromion ; fourthly, in the posterior border. 
The acromion process, besides being formed of two separate nuclei, has its base 
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formed by an extension into it of the centre of ossification which belongs to the 
spme, the extent of which varies in different cases. The two separata nuclei 
unite, ana then join with the extension carried in from the spine. These various 
epiphyses become joined to the bone between the ages of twenty-two and twenty- 

86.— Plan of the Development of the Scapula, By Seven Centres, 



Epiphyses (except one for the Coracoid process) appear at fifteen to seventeen 
years, and unite at twenty-two to twenty-five years. 

five years. Sometimes failure of union between the acromion process and spine 
occurs, the junction being effected by fibrous tissue, or by an imperfect articulation; 
in some cases of supposed fracture of the acromion with ligamentous union, it is 
probable that the de^ched segment was never united to the rest of the bone. 

Articulations, With* the humerus and clavicle. 

Attachment of Muscles. To the anterior surface, the Subscapularis ; posterior 
surface, Supraspinatus, Infraspinatus ; spine, Trapezius, Deltoid ; superior border, 
Omo-hyoid; vertebral border, Serratus magnus, Levator anguli scapula?, Rhom- 
boideus, minor and major; axillary border, Triceps, Teres minor, Teres major, 
glenoid cavity, long head of the Biceps ; coracoid process, short head of the Biceps, 
Coraco-brachialis, Pectoralis minor ; and to the inferior angle occasionally a few 
fibres of the Latissimus dorsi. 


The Humerus. 

The Humerus is the longest and largest bone of the upper extremity ; it presents 
for examination a shaft and two extremities. 

The Upper Mtbtremity is the largest part of the bone ; it presents a rounded head, 
joined to the shaft by a constricted part, called the neck, and two other eminences, 
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K $$0 head* % learly toai^^pkericaJ m%m, is directed upwards, inwards, and a 
U&Ie backwards 5 its surface is smooth, coated with cartilage in the recent state, 
a a*A articulates with the glenoid cavity of the scapula* The circumference of its 
articular surface is slightly constricted, and is termed the amatormoal neck , in 
contradistinction to the constriction which exists below the tuberosities, and is 
called the surgical neck* from its often being the seat of fracture. It should he 
remembered, however, that fracture of the anatomical neck does sometimes, though 
rarely, occur. 

The a/natormcal neck is obliquely directed, forming an obtuse angle with the shaft. 
It is more distinctly marked in the lower half of its circumference than in the upper 
half, where it presents a narrow groove, separating th>e head figm the tuberosities. 
Its circumference affords attachment to the capsular ]Jgamej|^pnd is perforated by 
numerous vascular foramina. 

The greater tuberosity is situated on the outer sided he head and lesser 
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tuberosity. Its upper surface is rounded and marked by 
by two slight ridges : the anterior facet gives attach 
Supraspinatus ; the middle one to the Infraspinatus ; 
shaft of the bone below it, to the Teres minor. Th 
tuberosity is convex, rough, and continuous with the 1 
The lesser tuberosity is more prominent, although si 
situated in front of the head, and is directed inwards 
presents a prominent facet for the insertion of the 
muscle. The tuberosities are separated from one another by a deep groove, the 
bicipital groove , so called from its lodging the long tendon of the Biceps muscle 
It commences above between the two tuberosities, passes obliquely doWnwards 
and a little inwards, and terminates at the junction of the upper with the middle 
third of the bone. It is deep and narrow at its commencement, and becomes 
shallow and a little broader as it descends. In the recent state it is covered with 
a thin layer of cartilage, lined by a prolongation of the synovial membrane of the 
^Apul&er- joint, and receives part of the tendon of insertion of the Latisaixaus dorsi 
«Sfout its centre. 


The Shaft of the humerus is almost cylindrical in the upper half of its extent, 
plasmatic and flattened below, and presents three borders and three surfaces for 
examination. 

The anterior border runs from the front of the great tuberosity above to the 
coronoid depression below, separating the internal from th© external surface. Its 
upper part is very prominent and rough, forms the outer lip of the bicipital groove, 
and serves for the attachment of the tendon of the Peetoralis major. About its 
( centre is seen the rough deltoid impression ; below, it is smooth and rounded, 
affording attachment to the Brachialis anticus. 

The external border runs from the back part of the greater tuberosity to the 
external condyle, and separates the external from the posterior surface. It is 
rounded and indistinctly marked in its upper half, serving for the attachment of 
the external head of the Triceps muscle ; its centre is traversed by a broad but 
shallow oblique depression, the musculo- spiral groove ; its lower part is marked 
by a prominent rough margin, a little curved from behind forwards, which presents 
an anterior lip for the attachment of the Supinator longus above and Extensor 
carpi radialis longior below, a posterior lip for the Triceps, and an interstice for 
the Attachment of the external intermuscular aponeurosis. 

The internal border extends from the lesser tuberosity to the internal condyle. 
Its upper third is marked by a prominent ridge, forming the inner lip of the 
bicipital groove, and gives attachment from above downwards to the tendons of 
the Latissimus dorsi. Teres major, and part of the origin of the inner head pf the 
Triceps. About its centre is a rough ridge for the attachment of the tipraco- 
brachialis, and just below this is seen the entrance of the nutritious canal direqted 
downwards. Sometimes there is a second canal higher up, which t akes la similar 
direction. The inferior third of this border is raised into h slight ridge, which 
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becomes very prominent below ; it presents an anterior lip for the attachment of 
the Brachialis anticns, a posterior lip for the internal head of the Triceps, and an 
Intermediate space for the internal intermuscular aponeurosis. 

The external surface is directed outwards above, where it is smooth, rounded, 
and covered by the Deltoid muscle ; forwards below, where it is slightly concave 
from above downwards, and gives origin to part of the Brachialis anticus muscle. 
About the middle of this surface is seen a rough triangular impression for the 
insertion of the Deltoid muscle, and below it the musculo- spiral groove, directed 
obliquely from behind, forwards, and downwards, and transmitting the musculo- 
spir&l nerve and superior profunda artery. 

The mternal mrface , less extensive than the external, is directed forwards 
above, forwards and inwards below : at its upper part it is narrow, and forms the 
bicipital groove. The middle part of this surface is slightly rough for the 
attachment of the Coraco-brachialis ; its lower part is smooth, concave, and gives 
attachment to the Brachialis anticus muscle.* 

The posterior surface (fig. 88) appears somewhat twisted, so that its upper part 
is directed a little inwards, its lower part backwards and a little outwards. 
Nearly the whole of this surface is covered by the external and internal heads of 
the Triceps, the former being attached to its upper and outer part, the latter to its 
inner and back part, at either side of the musculo-spiral groove. 

The Lower Extremity is flattened from before backwards, and curved slightly 
forwards ; it terminates below in a broad articular surface, which is divided into 
two parts by a slight ridge. On either side of the articular surface are the ex- 
ternal and internal condyles. The articular surface extends a little lower than 
the condyles, and is curved slightly forwards, so as to occupy the more anterior 
part of the bone ; its greatest breadth is in the transverse diameter, and it is 
obliquely directed, so that its inner extremity occupies a lower level than ihe 
outer. The outer portion of the articular surface presents a smooth rounded 
eminence, which has received the name of the lesser or radial head of the 
humerus ; it articulates with the cup- shaped depression on the head of the radius, 
and is limited to the front and lower part of the bone, not extending as far back as 
the other portion of the articular surface. On the inner side of this eminence is 
a shallow groove, in which is received the inner margin of the head of the radius. 
The inner or trochlear portion of the articular surface presents a deep depression 
between two well-marked borders. This surface is convex from before back- 
wards, conoave from side to side, and occupies the anterior lower and posterior 
parts of the bone. The external border, less prominent than the internal, cor- 
responds to the interval between the radius and ulna. The internal border is 
thicker, more prominent, and consequently of greater length than the external. The 
grooved portion of the articular surface fits accurately within the greater sigmoid 
cavity of the ulna ; it is broader and deeper on the posterior than on the anterior 
aspect of the bone, and is directed obliquely from behind forwards, and from 
without inwards. Above the back part of the trochlear surface is a deep trian- 
gular depression, the olecranon fossa, in which is received the summit of the 
olecranon process in extension of the forearm. Above the front part of the 


* A small hook-shaped process of bone, varying from -jV to % of an inch in length, is not 
unfrequently found projecting from the inner surface of the shaft of the humerus two 
inches above the internal condyle. It is curved downwards, forwards, and inwards, and its 
pointed extremity is connected to the internal border, just above the inner condyle, by a 
ligament or fibrous band ,' completing an arch, through which the median nerve and brachial 
artery pass, when these structures deviate from their usual course. Sometimes the nerve 
alone is transmitted through it, or the nerve may be accompanied by the ulnar-interosseous 
artery, in cases of high division of the brachial. A well-marked groove is usually found 
behind the process, in which the nerve and artery are lodged. This space is analogous to the 
sttpracondyloid foramen in many aaimals, and probably serves in them to protect the nerve 
ana artery from compression during the contraction* of the muscles in this region. A 
detailed account of this process is given by Dr. Struthers, in his 4 Anatomical and Physio- 
logfcaf Observations,’ p. 10 *. 
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trochlear surface is seek a smaller de- 
pression, the coronoid fossa, which receives 
the coronoid process of the ulna during 
flexion of the forearm. These fossae 
are separated from one another by a thin 
transparent lamina of bone, which is 
sometimes perforated ; their margins 
afford attachment to the anterior and 
posterior ligaments of the elbow-joint, 
and they are lined in the recent state by 
the synovial membrane of this articula- 
tion. Above the front part of the radial 
tuberosity is seen a slight depression, 
which receives the anterior border of the 
head of the radius when the forearm is 
strongly flexed. The external condyle 
is a small tubercular eminence, less pro- 
minent than the internal, curved a little 


forwards, and giving attachment to the 
external lateral ligament of the elbow- 
joint, and to a tendon common to the 
origin of some of the extensor and su- 
pinator muscles. The internal condyle, 
larger and more prominent than the ex- 
ternal, is directed a little backwards : it 
gives attachment to the internal lateral 
ligament, and to a tendon common to the 
origin of some of the flexor muscles of 
the forearm. These eminences are di- 
rectly continuous above with the external 
and internal borders. The greater pro- 
minence of the inner one renders it more 
liable to fracture. 

Structure. Tlie extremities consist of 
cancellous tissue, covered with a thin 
compact layer; the shaft is composed of 
a cylinder of compact tissue, thicker at 
the centre than at the extremities, and 
hollowed out by a large medullary canal, 
which extends along its whole length. 

Development. By seven centres (ng. 
8o)— one for the shaft, one for the head, 
one for the greater tuberosity, one for the 
radial, one for the trochlear portion of 
the articular surface, and one for eac 
condyle. The centre for the shaft 
appears very early, soon after ossifies, 
tion has commenced in the clavicle and 
soon extends towards the 
At birth the humerus is ossified nearly 
in its whole length, the extremitees re- 
maining cartilaginous. Between the first 
and second years ossificatum commences 
in the head of the bone, and between the 
second and third years the centre for the 
tuberosities makes its appearance, usually 
by a single ossific point, but somfctmes, 
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according to B6oIard, by one for eaph tuberosity, that for the lesser being small, 
and not appearing until after the fourth year. By the fifth year the centres for 
the head and tuberosities hare enlarged and become joined, so as to form a single 
large epiphysis. 

The lower end Of the humerus is developed in the following manner : At the 
end of the second year ossification commences in the radial portion of the ar- 
ticular surface, and from this point extends inwards, so as to form the chief part 
of the articular end of the bone, the centre for the inner part of the articular sur- 
face not appearing until about the age of twelve. Ossification commences in the 
intCMd condyle about the fifth year, and in the external one not until between the 
thirteenth or fourteenth year. About 


89. — Plan of the Development of the Humerus 
By Seven Centres. 
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sixteen or seventeen years, the outer 
condyle and both portions of the ar- 
ticulating stfrface (having already 
joined) unite with the shaft ; at eigh- 
vteen years the inner condyle becomes 
joined, whilst the upper epiphysis, al- 
though the first formed, is not united 
until about the twentieth year. 

Articulations. With the glenoid ca- 
vity of the scapula, and with the ulna 
and radius. 

Attachment of Muscles. To the 
greater tuberosity, the Supraspinatus, 

Infraspinatus, and Teres minor ; to 
the lesser tuberosity, the Subscapu- 
laris ; to the anterior bicipital ridge, 
the Pectoralis major ; to the poster 101* 
bicipital ridge and groove, the Latis- 
simus dorsi and Teres major ; to the 
shaft, the Deltoid, Coraco-brachialis, 

Brachialis anticus, external and in- 
ternal beads of the Triceps ; to the 
internal condyle, the Pronator radii 
teres, and common tendon of the 
Jlexor carpi radialis, Palmaris longus, 

Plexor digitorum sublimis, and Flexor 
carpi ulnaris; to the external condy- 
loid ridge, the Supinator longus, and 
Extensor carpi radialis longior ; to the 
external condyle, the co m mon tendon of the Extensor carpi radialis brevior, Ex- 
tensor co ma p r u fi digitorum, Extensor minimi digiti, and Extensor carpi ulnaris, 
the Anoonetts, and Supinator brevis. 


Unites w/th) 
Shaft at 
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The Forearm is that portion of the upper extremity which is situated between 
the elbow and wrist. It is composed of two bones, the Ulna and the Radius. 


♦ The Ulna. 

The JJlna (figs. 90, 91), so called from its forming the elbow (wXcVij), is a long 
bone, prismatic in form, placed at tbe inner side of the forearm, parallel with the 
radius. It is the larger and longer of the two bones. Its upper extremity, of great 
thickness and strength, forms a large part of the articulation of the elbow-joint ; 
it d imi n ish es in size from above downwards, its lower extremity being very small, 
and excluded from the wrist-joint by the interposition of an mterarticular fibro- 
cartilage. It is divisible into a shaft, and two extremities. 

The Upper Fxtreimfy, the strongest part of the bone, presents for examination 
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two large carved processes, the Olecranon process and the Coronoid process ; and 
two concave articular cavities, the greater and lesser Sigmoid cavities. 

The Olecranon Process elbow; icpayvv, head) is a large thick curved 

emine nce, situated at the npper and back part of the u ln a. It rises somewhat 
higher than the coronoid, and is curved forwards at the summit so as to present a 
prominent tip, its base being contracted where it joins the shaft. This is the 
narrowest part of the upper end of the ulna, and, consequently, the most usual 
seat of fracture. The posterior surface of the olecranon, directed backwards, is 
of a triangular form, smooth, subcutaneous, and covered by a bursa. Its upper 
jrar&ce, directed upwards, is of a quadrilateral form, marked behind by a rough 
impression for the attachment of the Triceps muscle ; and in front, near the 
margin, by a slight transverse groove for the attachment of part of the posterior 
ligament of the elbow-joint. Its anterior surface is smooth, concave, covered with 
cartilage in the recent state, and forms the upper and back part of the great 
sigmoid cavity. The lateral borders present a continuation of the same groove 
*that was seen on the margin of the superior surface ; they serve for the attachment 
of ligaments, viz., the back part of the internal lateral ligament internally, the 
posterior ligament externally. The Olecranon process, in its structure as well as 
in its position and use, resembles the Patella in the lower limb ; and, like it, some- 
times exists as a separate piece, not united to the rest of the bone.* 

The Coronoid Process (icop&vr), a crow's beak) is a rough triangular eminence of 
bone which projects horizontally forwards from the upper and front part of the 
ulna, forming the lower part of the great sigmoid cavity. Its base is continuous 
with the shaft, and of considerable strength, so much so that fracture of it is an 
accident of rare occurrence. Its apex is pointed, slightly curved upwards, and 
received into the coronoid depression of the humerus in flexion of the forearm. 
Its npper surface is smooth, concave, and forms the lower part of the great sigmoid 
cavity. The under-surface is concave, and marked internally by a rough impression 
for the insertion of the Brachialis anticus. At the junction of this surface with 
the shaft is a rough eminence, the tubercle of the ulna, for the attachment of the 
oblique ligament. Its outer surface presents a narrow, oblong, articular depression, 
the lesser sigmoid cavity. The inner surface, by its prominent free margin, serves 
for the attachment of part of the internal lateral ligament. At the front part of 
*this surface is a small rounded eminence for the attachment of one head of the 
Flexor digitorum sublimis, behind the eminence, a depression for part of the 
origin of the Flexor profundus digitorum, and, descending from the eminence, a 
ridge, which gives attachment to one head of the Pronator radii teres. Occasionally 
the Flexor longus pollicis arises from the lower part of the Coronoid process by a 
rounded bundle of muscular fibres. 

The Greater Sigmoid Cavity, so called from its resemblance to the old shape of 
the Greek letter 2, is a semilunar depression of large size, situated between 
the olecranon and coronoid processes, and serving for articulation with the trochlear 
surface of the humerus. About the middle of either lateral border of this cavity 
is a notch, which contracts it somewhat, and serves to indicate the junction of the 
two processes of which it is formed. The cavity is concave from above downwards, 
and divided into two lateral parts by a smooth elevated ridge, which runs from the 
summit of the olecranon to the tip of the coronoid process. Of these two portions, 
the internal is the largest ; it is slightly concave transversely, the external portion 
being nearly plane from side to side, 

The Lesser Sigmoid Gamty is a narrow, oblong, articular depression, placed on 
the outer side of the coronoid process, and serving for articulation with the head 
of the radius. It is concave from before backwards $ and its extremities, which 
are prominent, serve for the attachment of the orbicular ligament. 

The Shaft is prismatic in form at its npper part, and curved from behind 

* Professor Owen regards the olecranpn as homologous not with the patella, but with an 
extenaon of the Upper end of the fibula above the knee-joint, which is met with in the 
Gft^thoryuchus, Echidna^ and some other animals. (Owen, i On the Nature of Limbs*) 
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forwards, and from within outwards, so as to be convex behind and exteflaally; its 
central part is quite straight ; its lower part rounded, smooth, and bent a little 
outwards ; it tapers gradually from above downwards, and presents for examination 
three borders, and three surfaces. 

The cmterior border commences above at the prominent inner angle of the coro- 
noid process, and terminates below in front of the styloid process. It is well marked 
above, smooth and rounded in the middle of its extent, and affords attachment to 
the Flexor profundus digitorum : sharp and prominent in its lower fourth for the 
attachment of the Pronator quadratus. It separates the anterior from the internal 
surface. 

The posterior border commences above at the apex of the triangular surface at 
the back part of the olecranon, and terminates below at the back part of the styloid 
process ; it is well marked in the upper three-fourths, and gives attachment to an 
aponeurosis common to the Flexor carpi ulnaris, the Extensor carpi ulnaris, and 
the Flexor profundus digitorum muscles ; its lower fourth is smooth and rounded. 
This border separates the internal from the posterior surface. 

The external border commences above by two lines, which converge one from 
each extremity of the lesser sigmoid cavity, enclosing between them a triangular 
space for the attachment of part of the Supinator brevis, and terminates below at 
the middle of the head of the ulna. Its two middle fourths are very prominent, 
and serve for the attachment of the interosseous membrane ; its lower fourth is 
smooth and rounded. This border separates the anterior from the posterior surface. 

The anterior surface , much broader above than below, is concave in the upper 
three-fourths of its extent, and affords attachment to the Flexor profundus digi- 
torum; its lower fourth, also concave, to the Pronator quadratus.' The lower 
fourth is separated from the remaining portion of the bone by a prominent ridge, 
directed obliquely from above downwards and inwards ; this ridge marks the 
extent of attachment of the Pronator above. At the junction of the upper with 
the middle third ^g^B^bone is the nutritious canal, directed obliquely upwards 
and inwards/*" ** 

The posterior surface, directed backwards and outwards,* is broad and concave 
above, somewhat narrower and convex in the middle of its course, narrow, Bmooth, 
and rounded below. It presents above an oblique ridge, which runs from the 
posterior extremity of the leBser sigmoid cavity, downwards to the posterior 
border ; the triangular surface above this ridge receives the insertion of the An- 
coneus muscle, whilst the ridge itself affords attachment to the Supinator brevis. 
The surface of bone below this is subdivided by a longitudinal ridge, sometimes 
called the perpendicular line, into two parts : the internal part is smooth, concave, 
and gives origin to (occasionally is merely covered by) the Extensor carpi ulnaris ; 
the external portion, wider and rougher, gives attachment from above downwards 
to part of the Supinator brevis, the Extensor ossis metacarpi pollicis, the Extensor 
secundi intemodii pollicis, and the Extensor indicis muscles. 

The internal surface is broad and concave above, narrow and convex below. 
It gives attachment by its upper three-fourths to the Flexor profundus digitorum 
muscle ; its lower fourth is subcutaneous. 

The Lower Extremity of the ulna is of small size, and excluded from the articu- 
lation of the wrist-joint. It presents for examination two eminences, the outer and 
larger of which is a rounded articular eminence, termed the head of the ulna ; the 
inner, narrower and more projecting, is a rum-articular eminence, the Styloid 
process. The head presents an articular facet, part of which, of an oval form, is 
directed downwards, and plays on the surface of the triangular fibro-cartil%e, 
which separates this bone from the wrist-joint ; the remaining portion, directed 
outwards, is narrow, convex, and received into the sigmoid cavity of the radius. 
The styloid process projects from the inner and back part of the bon®, and descends 
a little lower than the head, terminating in a rounded summit, which affords attach- 
ment to the internal lateral ligament of the wrist. The head is separatedfrom 
the styloid process by a depression for the attachment of tiie triangular inter- 
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articular fibro-cartilage ; and behind, by a shallow groove for the passage of the 
tendon of the Extensor carpi ulnaris. 

Structure. Similar to that of the other long bones. 

Development. By three centres : one for the shaft, one for the inferior extremity, 
and one for the olecranon (fig. 92). Ossification commences near the middle of 
the shaft about the fifth week, and soon extends through the greater part of the 
bone. At birth the ends are cartilaginous. About the fourth year, a separate 
osseous nucleus appears in the middle of the head, which soon extends into the 
styloid process. About the tenth year, ossific matter appears in the olecranon near 
its extremity, the chief part of this process being formed from an extension of the 
shaft of the bone into it. At about the sixteenth year, the upper epiphysis becomes 
joined, and at about the twentieth year the lower one. 

Articulations. With the humerus and radius. 

Attachment of Muscles. To the 


. — Plan of the Development of the Ulna. 
By Three Centres. 
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olecranon : the Triceps, Anconeus, and 
one head of the Flexor carpi ulnaris. 
To the coronoid process : the Bra- 
chialis anticus, Pronator radii teres, 
Flexor sublimis digitorum, and Flexor 
profundus digitorum. To the shaft : 
the Flexor profundus digitorum, Pro- 
nator quadratus, Flexor carpi ulnaris, 
Extensor carpi ulnaris, Anconeus, 
Supinator brevis, Extensor ossis meta- 
carpi pollicis, Extensor secundi inter- 
nodii pollicis, and Extensor indicis. 
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I The Radius. 

The Radius is situated on the outer 
side of the forearm, lying parallel 
with the ulna, which exceeds it in 
length and size. Its upper end is 
small, and forms only a small part of 
the elbowjoint; but its lower end is 
large, and forms the chief part of the 
wrist. It is one of the long bones, 
-Joins Shaft at M&yf prismatic in form, slightly curved 
* r no?. tr longitudinally, and like other long 
AX bones has a shaft and two extremities. 

The Upper Extremity presents a head, neck, and tuberosity. The head is of a 
cylindrical form, depressed on its upper surface into a shallow cup, which articulates 
with the radial or lesser head of the humerus in flexion of the joint. Around the 
circumference of the head is a smooth articular surface, coated with cartilage in 
the recent state, broad internally where it rotates within the lesser sigmoid cavity 
of the ulna ; narrow in the rest of its circumference, to play in the orbicular liga- 
ment. The head is supported on a round, smooth, and constricted portion of bone, 
called the neck , which presents, behind, a slight ridge, for the attachment of part 
of the Supinator brevis. Beneath the neck, at the inner and front aspect of the 
bone, is a rough eminence, the tuberosity. Its surface is divided into two parts by 
a vertical line — a posterior rough portion, for the insertion of the tendon of the 
Biceps muscle ; and an anterior smooth portion, on which a bursa is interposed 
between the tendon and the bone. 

The Shaft of the bone is prismoid in form, narrower above than below, and 
slightly curved, so as to be convex outwards. It presents three surfaces, separated 
by three borders. 

The anterior border extends from the lower part of the tuberosity above, to the 
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anterior part of the base of the styloid process below. It separates the anterior 
foom the external surface. Its upper third is very prominent; and from its 
oblique direction* downwards and outwards, has received the name of the oblique 
Tme of the radius. It gives attachment, externally* to the Supinator brevis; 
internally, to the Flexor longus pollicis, and between these to the Flexor digitorum 
sublimis. The middle third of the anterior border is indistinct and rounded. Its 
lower fourth is sharp, prominent, affords attachment to the Pronator quadratus, 
and terminates in a small tubercle, into which is inserted the tendon of the Supi- 
nator longus. 

The posterior border commences above, at the back part of the neck of the radius, 
and terminates below, at the posterior part of the base of the styloid process ; it 
separates the posterior from the external surface. It is indistinct above and below, 
but well marked in the middle third of the bone. 

The internal or interosseous border commences above, at the back' part of the 
tuberosity, where it is rounded and indistinct, becomes sharp and prominent as it 
descends, and at its lower part bifurcates into two ridges, which descend to tho 
anterior and posterior margins of the sigmoid cavity. This border separates the 
anterior from the posterior surface, and has the interosseous membrane attached to 
it throughout the greater part of its extent. 

The anterior surface is narrow and concave for its upper two-thirds, and gives 
attachment to the Flexor longus pollicis muscle ; below, it is broad and flat, and 
gives attachment to the Pronator quadratus. At the junction of the upper and 
middle thirds of this surface is the nutritious foramen, which is directed obliquely 
upwards. 

The posterior surface is rounded, convex and smooth, in the upper third of its 
extent, and covered by the Supinator brevis muscle. Its middle third is broad, 
slightly concave, and gives attachment to the Extensor ossis metacarpi pollicis 
above, the Extensor primi intemodii pollicis below. Its lower third is broad, 
convex, and covered by the tendons of the muscles which subsequently run in the 
grooves on the lower end of the bone. 

The external surface is rounded and convex throughout its entire extent. Its 
upper third gives attachment to the Supinator brevis muscle. About its centre is 
seen a rough ridge, for the insertion of the Pronator radii teres muscle. Its lower 
part is narrow, and covered by the tendons of the Extensor ossis metacarpi pollicis 
and Extensor primi internodii pollicis muscles. 

The Lower Extremity of the radius is large, of quadrilateral form, and provided 
with two articular surfaces, one at the extremity for articulation with the carpus, 
and one at the inner side of the bone for articulation with the ulna. The carpal 
articular surface is of triangular form, concave, smooth, and divided by a slight 
antero-posterior ridge into two parts. Of these, the external is large, of a trian- 
gular form, and articulates with the scaphoid bone ; the inner, smaller and 
quadrilateral, articulates with the semilunar. The articular surface for the ulna 
is called the sigmoid cavity of the radius ; it is narrow, concave, smooth, and 
articulates with the head of the ulna. The circumference of this end of the bone 
presents three surfaces, an anterior, external, and posterior. The anterior 
surface , rough and irregular, affords attachment to the anterior ligament of 
the wrist-joint. The external surface is prolonged obliquely downwards into 
a strong conical projection, the styloid process, which gives attachment by its 
base to the tendon of the Supinator longus, and by its apex to the external lateral 
ligament of the wrist-joint. The outer surface of this process is marked by two 
* grooves, which run obliquely downwards and forwards, and are separated from 
one another by an elevated ridge. The anterior one gives passage to the tendon 
of the Extensor ossis metacarpi pollicis, the posterior one to the tendon of the 
Extensor primi internodii pollicis. The posterior surface is convex, affords 
attachment to the posterior ligament of the wrist, and is marked by three grooves. 

^ om ^thout inwards, the first groove is broad, but shallow, and sub- 
divided info two by a slightly elevated ridge : the outer of these two transmits the 
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tendon of the Extensor carpi radialis longior, the inner the tendon of the Extensor 
carpi radialis brevior. The second, which is near the centre of the bone, is a deep 
but narrow groove, directed obliquely from above, downwards and outwards ; it 
transmits the tendon of the Extensor secundi intemodii pollicis. The third, lying 
most internally, is a broad groove, for the passage of the tendons of the Extensor 
communis digitorum and Extensor indicis ; the tendon of the Extensor minimi digiti 
passing through the groove at the point of articulation of the radius with the ulna. 

Structure. Similar to that of the other long bones. 

Development (fig. 93). By three centres, one for the shaft, and one for each 

extremity. That for the shaft makes 


93. — Plan of the Development of the Radius. 
By Three Centres. 



its appearance near the centre of the 
bone, soon after the development of 
the humerus commences. At birth 
the shaft is ossified, but the ends of 
the bone are cartilaginous. About the 
end of the second year, ossification 
commences in the lower epiphysis; 
and about the fifth year, in the upper 
one. At the age of puberty, the up- 
per epiphysis becomes joined to the 
shaft; the lower epiphysis becoming 
united about the twentieth year. 

Articulations . With four bones — the 
humerus, ulna, scaphoid, and semi- 
lunar. 

Attachment of Muscles. To the tu- 
berosity, the Biceps ; to the oblique 
ridge, the Supinator brevis, Flexor 
digitorum sublimis, and Flexor longus 
pollicis ; to the shaft (its anterior sur- 
face), the Flexor longus pollicis and 
Pronator quadratus; (its posterior sur- 
face), the Extensor ossis metacarpi 
pollicis and Extensor primi intemodii 
pollicis ; (its outer surface), the Pro- 
nator radii teres ; and to the styloid 
process, the Supinator longus. 


THE HAHD. 

The Hand is subdivided into three segments — the Carpus or wrist, the Meta- 
carpus or palm, and the Phalanges or fingers. 

Carpus. 

The bones of the Carpus, eight in number, are arranged in two rows. Those 
of the upper row, enumerated from the radial to the ulnar side, are the scaphoid, 
semilunar, cuneiform, and pisiform; those of the lower row, enumerated m the 
same order, are the trapezium, trapezoid, os magnum, and unciform. 

Common Characters of the Carpal Bones. 

Each bone (excepting the pisiform) presents six surfaces. Of these, the ante- 
rior or pabna/r, and the posterior or dorsal, are rough, for lgameii . ent, 

the dorsal surface being generally the broader of the two. The ^ and 
inferior are artitular, the superior generally convex, the inferior concave ; and the 
internal and external are also articular when in contact with contiguous bones, 
otherwise rough tubercular. Their structure in all is similar, consisting 
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within of cancellous tissue enclosed in a layer of compact bone. Each bone is also 
developed from a single centre of ossification. 

Bones of the Upper Row. (Figs* 94 * 9 {•) 

The Scaphoid is the largest bone of thp first row. Itihas received its name from 
its fancied resemblance to a boat, being broad at one end, and narrowed like a prow 
at the opposite. It is situated at the upper and outer part of the carpus, its 
direction being from above downwards, outwards, and forwards. The superior 
surface is convex, smooth, of triangular shape, and articulates with the lower end 
of the radius. The inferior surface , directed downwards, outwards, and backwards, 
is smooth, convex, also triangular, and divided by a slight ridge into two parts, 
the external of which articulates with the trapezium, the inner with the trapezoid. 
The posterior or dorsal surface presents a narrow, rough groove, which runs the 
entire breadth of the bone, and serves for the attachment of ligafnents. The 
anterior or palmar surface is concave above, and elevated at its lower and outer 
part into a prominent rounded tubercle, which projects forwards from the front of 
the carpus, and gives attachment to the anterior annular ligament of the wrist. 
The external surface is rough and narrow, and gives attachment to the external 
lateral ligament of the wrist. The internal surface presents two articular facets : 
of these, the superior or smaller one is flattened, of semilunar form, and articulates 
with the semilunar ; the inferior or larger is concave, forming, with the semilunar 
bone, a concavity for the head of the os magnum. 

To ascertain to which hand this bone belongs, hold the convex radial articular 
surface upwards, and the dorsal surface backwards ; the prominent tubercle will 
be directed to the side to which the bone belongs. 

Articulations. With five bones : the radius above, trapezium and trapezoid below, 
os magnum and semilunar internally. 

The Semilunar bone may be distinguished by its deep concavity and crescentic 
outline. It is situated in the centre of the upper row of the carpus, between the 
scaphoid and cuneiform. The superior surface , convex, smooth, and bounded by 
four edges, articulates with the radius. The inferior surface is deeply concave, and 
of greater extent from before backwards than transversely ; it articulates with the 
head Of the os magnum, and by a long narrow facet (separated by a ridge from the 
general surface) with the unciform bone. The anterior or palmar and posterior or 
dorsal surfaces are rough, for the attachment of ligaments, the former being the 
broader, and of somewhat rounded form. The external surface presents a narrow, 
flattened, semilt®ar facet, for articulation with the scaphoid. The internal surface 
is marked by a smooth, quadrilateral facet, for articulation with the cuneiform. 

To ascertain to which hand this bone belongs, hold it with the dorsal surface 
upwards, and the convex articular surface backwards ; the quadrilateral articular 
facet will then point to the side to which the bone belongs. 

Articulations. With five bones : the radius above, os magnum and unciform 
below, scaphoid and cuneiform on either side. 

The Cuneiform (V Os Pyramidal ) may be distinguished by its pyramidal shape, 
and by its having an oval, isolated facet, for articulation with the pisiform bone. 
It is situated at the upper and inner side of the carpus. The superior surface 
presents an internal, rough, nonarticular portion ; and an external or articular 
portion, which is convex, smooth, and separated from the lower end of the ulna b^ 
the interarticular fibro-cartilage of the wrist. The inferior surface , directed out- 
wards, is concave, sinuously curved, and smooth for articulation with the unciform. 
The posterior or dorsal surface is rough, for the attachment of ligaments. The 
anterior or palmar surface presents, at its inner side, an oval facet, for articulation 
with the pisiform; and is rough externally, for ligamentous attachment. The 
external surface , the base of the pyramid, is marked by a flat, quadrilateral, smooth 
facet, for articjflation with the semilunar. The internal surface , the summit of the 
pyramid, is pointed and roughened, for the attachment of the internal lateral 
ligament of the wrist. 
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To ascertain to which Band this bone belongs, hold it so that the base is directed 
Backwards, and the articular facet for the pisiform bone upwards; the concave 
articular facet will point to the side to which the bone belongs. 

Articulations, With three bones : the semilunar externally, the pisiform in 
front, the unciform below, and with the triangular interarticular fibro-cartilage 
which separates it from the lower end of the ulna. 

The Pisiform bone may be known by its smal l size, and by its presenting a 
single articular facet. It is situated at the anterior and inner side of the carpns, is 
nearly circttlar in form, and presents on its posterior surface a smooth oval facet, 
for articulation with the cuneiform bone. This facet approaches the superior, but 
not the infe rior, border of the bone. The anterior or palmar surface is rounded 
and rough, and gives attachment to the anterior annular ligament. The outer and 
fwier surfaces are also rough, the former being convex, the latter usually concave. 

To ascertain to which hand it belongs, hold the bone with its posterior or arti- 
cular facet downwards, and the nonarticular portion of the same surface back- 
wards ; the inner concave surface will then point to the side to which the bone 
belongs. 

Articulations . With one bone, the cuneiform. 

Attachment of Muscles, To two : the Flexor carpi ulnaris, and Abductor minimi 
digiti ; and to the anterior annular ligament. 

Bones of the Lower Row. (Figs. 94, 95.) 

The Trapezium is of very irregular form. It may be distinguished by a deep 
groove, for the tendon of the Flexor carpi radialis muscle. It is situated at the 
external and inferior part of the carpus, between the scaphoid and first meta- 
carpal bone. The superior surface , concave and smooth, is directed upwards and 
inwards, and articulates with the scaphoid. The inferior surface , directed down- 
wards and outwards, is oval, concave from side to side, convex from before back- 
wards, so as to form a saddle-shaped surface, for articulation with the base of the 
first metacarpal bone. The anterior or palmar surface is narrow and rough. 
At its upper part is a deep groove, running from above obliquely downwards and 
inwards ; it transmits the tendon of the Flexor carpi radialis, and is bounded 
externally by a prominent ridge, the oblique ridge of the trapezium. This surface 
gives attachment to the Abductor pollicis, Flexor ossis metacarpi, and Flexor brevis 
pollicis muscles ; and the anterior annular ligament. The posterior or dorsal 
surface is rough* and the external surface also broad and rough, for the attachment 
of ligaments. The internal surface presents two articular facets : the upper one, 
large and ooncave, articulates with the trapezoid ; the lower one, narrow and 
flattened, with the base of the second metacarpal bone. 

To ascertain to which hand it belongs, hold the bone with the grooved palmar 
surface upwards, and the external, broad, nonarticular surface backwards; the 
saddle-shaped surface will then he directed to the side to which the bone belongs. 

Articulations, With four bones : the scaphoid above, the trapezoid and second 
metacarpal bones internally, the first metacarpal below. 

* Attachment of Muscles, Abductor pollicis, FLexor^ossis metacarpi, and part of 
the Flexor brevis pollicis. 

The Trapezoid is the smallest bone in the second row. It may be known by 
its wedge-shaped form, the broad end of the wedge forming the dorsal, the narrow 
end the palmar surface ; and by its having four articular surfaces touching each 
other, and separated by sharp edges. The superior surface , quadrilateral in form, 
smooth and slightly concave, articulates with the scaphoid. The inferior surface 
articulates with the upper end of the second metacarpal bone ; it is convex from 
side to side, concave from before backwards, and subdivided, by an elevated ridge, 
into two unequal lateral facets. The posterior or dorsal and anterior or 
palmar surfaces are rough, for the attachment of ligaments, tfie former being 
the larger of the two. The external surface^ convex and smooth, articulates 
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with the trapezium. The internal surface is concave and smooth below, for 
articulation with the os magnum ; rough above, for the attachment of an interos- 
seous ligament. 

To ascertain to which side t his bone belongs, let the broad dorsal surface be 
held upwards, and the inferior concavo-convex surface forwards ; the internal con- 
cave surface will then point to the side to which the bone belongs. 

Articulations. With four bones : the scaphoid above, second metacarpal bone 
below, trapezium externally, os magnum internally. 

Attachment of Muscles . Part of the Plexor brevis pollicis. 

The Os Magrmm is the largest bone of the carpus, and occupies the centre of 
the wrist. It presents above a rounded portion or head, which is received into 
the concavity formed by the scaphoid and semilunar bones ; a constricted portion 
^or neck ; and, below, the body. The superior surface is rounded, smooth, and 
articulates with the semilunar. The inferior surface is divided by two ridges into 
three facets, for articulation with the second, third, and fourth metacarpal bones ; 
that for the third (the middle facet) being the largest of the three. The posterior 
or dorsal surface is broad and rough ; the anterior or palmar , narrow, rounded, 
and also rough, for the attachment of ligaments. The ertemal surface articulates 
with the trapezoid by a small facet at its anterior inferior angle, behind which is 
a rough depression for the attachment of an interosseous ligament. Above this is 
a deep and rough groove, which forms part of the neck, and serves for the attach- 
ment of ligaments, bounded superiorly by a smooth convex surface, for articulation 
with the scaphoid. The internal surface articulates with the unciform by a smooth, 
concave, oblong facet, which occupies its posterior and superior parts ; and is 
rough in front, for the attachment of an interosseous ligament. 

To ascertain to which hand this bone belongs, the rounded head should be held 
upwards, and the broad dorsal surface forwards ; the internal concave articular 
surface will point to its appropriate sido. 

Articulations. With seven bones : the scaphoid and semilunar above ; the 
second, third, and fourth metacarpal below ; the trapezoid on the radial side ; and 
the unciform on the ulnar sido. 

Attachment of Muscles. Part of the Flexor brevis pollicis. 

The Unciform bone may be readily distinguished by its wedge-shaped form, and 
the hook-like process that projects from its palmar surface. It is situated at the 
inner and lower angle of the carpus, with its base downwards, resting on the two 
inner metacarpal bones, and its apex directed upwards and outwards. The superior 
surface, the apex of the wedge, is narrow, convex, smooth, and articulates with 
the semilunar. The inferior surface articulates with the fourth and fifth meta- 
carpal bones, the concave surface for each being separated by a ridge, which runs 
from before backwards. The posterior or dorsal surface is triangular and rough, 
for ligamentous attachment. The anterior or palmar surface presents, at its lower 
and inner side, a curved hook-like process of bone, the unciform process, directed 
from the palmar surface forwards and outwards. It gives attachment, by its 
apex, to the annular ligament ; by its inner surface, to the Flexor brevis minimi 
digiti, and the Flexor ossis metacarpi minimi digiti ; and is grooved on its outer 
side, for the passage of the Flexor tendons into the palm of the hand. This is one 
of the four eminences on the front of the carpus, to which the anterior annular 
ligament is attached ; the others being the pisiform internally, the oblique ridge of 
the trapezium and the tuberosity of the scaphoid externally. The internal sur- 
face articulates with the cuneiform by an oblong surface, cut obliquely from above, 
downwards and inwards. The external surface articulates with the os magnum 
by its upper and posterior part, the remaining portion being rough, for the attach- 
ment of ligaments. 

To ascertain to which hand it belongs, hold the apex of the bone upwards, and 
the broad dorsal surface backwards : the concavity of the unciform process will be 
directed to the side to which the bone belongs. 

Articulations. With five bones : the semilunar above, the fourth and fifth meta- 
carpal below, the cuneiform internally, the os magnum externally. 
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Attachment of Muncies. To two : the Flexor brevis minimi digiti, the Flexor 
ossis metacarpi mi nimi digiti ; and to the anterior annular ligament. 

The Metacarpus. 

The Metacarpal bones are five in number; they are long cylindrical bones 
presenting for examination a shaft, and two extremities. ? 

Common Characters of the Metacarpal Bones. 

The shaft is prismoid in fo^m, and curved longitudinally, so as to be convex in 
the longitudinal direction behind, concave in front. It presents three surfaces : 
two lateral, and one posterior. The lateral surfaces are ooncave, for the attach- 
ment of the Interossei muscles, and separated from one another by a prominent 
line. The posterior or dorsal surface is triangular, smooth, and flattened below, 
and covered, in the recent state, by the tendons of the Extensor muscles. In its 
upper half it is divided by a ridge into two narrow lateral depressions, for the 
attachment of the Dorsal interossei muscles. This ridge bifurcates a little above 
the centre of the bone, and its branches run to the small tubercles on each side of 
the digital extremity. 

The carpal extremity , or base , is of a cuboidal form, and broader* behind than in 
front: it articulates above with the carpus, and on each side with the adjoining 
metacarpal bones ; its dorsal and palmar surfaces being rough, for the attachment 
of tendons and ligaments. 

The digital extremity, or head, presents an oblong surface, flattened at each 
side, for articulation with the first phalanx; it is broader, and extends farther 
forwards in front than behind, and is longer in the antero-posterior than in the 
transverse diameter. On either side of the head is a deep depression, surmounted 
by a tubercle, for the attachment of the lateral ligament of the metacarpo-phalangeal 
joint. The posterior surface , broad and flat, supports the Extensor tendons ; the 
anterior surface presents a median groove, bounded on each side by a tubercle, for 
the passage of the Flexor tendons. 

Peculiar Characters of the Metacarpal Bones. 

The metacarpal bone of the thumb is shorter and wider than the rest, diverges 
to a greater degree from the carpus, and its palmar surface is directed inwards 
towards the palm. The shaft is flattened and broad on its dorsal aspect, and does 
not present the bifurcated ridge which is found on the other metacarpal bones ; it 
is concave from before backwards on its palmar surface. The carpal extremity, or 
base, presents a concavo-convex surface, for articulation with the trapezium, and has 
no lateral facets. The digital extremity is less convex than that of the other meta- 
carpal bones, broader from side to side than from before backwards, and terminates 
anteriorly in a small articular eminence on each side, over which play two sesamoid 
bones. 

The metacarpal bone of the index finger is the longest, and its base the largest 
of the other four. Its carpal extremity is prolonged upwards and inwards. The 
dorsal and palmar surfaces of this extremity are rough, for the attachment of 
tendons and ligaments. It presents four articular facets : the first, at the end of 
the bone, is concave from side to side, convex from before backwards, and articu- 
lates with the trapezoid; the second, on the radial side, is a flat quadrilateral 
facet, for the trapezium ; the third, which occupies the outer part of the ulnar side 
of the extremity, is a long narrow facet, for the os magnum ; and the fourth, which 
occupies the inn er part of the same side, is a considerably broader ^surface, for the 
third metacarpal bone. 

The metacarpal bone of the middle finger is a little smaller than the preceding ; 
it presents a pyr ami dal eminence on the radial side of its base (dorsal aspect), which 
extends upwards # behind the os magnum. The carpal articular facet is concave 
behind, flat and horizontal in front, and corresponds to the os magnum. Ofc 
the radial side is a smooth concave facet, for articulation with the second 
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metacarpal bone ; and on the ulnar Bide two small oyal facets, for articulation with 
t he fourth metacarpal. 

The metacarpal bone of the ring-finger is shorter and smaller than the pre- 
ceding, and its base small and quadrilateral ; the carpal surface of the base present- 
ing two facets, for articulation with the unciform and os magnum. On the radial 
side are two oval facets, for articulation with the third metacarpal bone ; and on 
the ulnar side a single concave facet, for the fifth metacarpal. 

The metacarpal bone of the little finger may be distinguished by the concavo- 
convex form of its carpal surface, which articulates with the unciform ; and from 
having only one lateral articular facet, which corresponds with the fourth meta- 
carpal bone. On its ulnar side is a prominent tubercle, for the insertion of the 
tendon of the Extensor carpi ulnaris. The dorsal surface of the shaft is marked 
by an oblique ridge, which extends from near the ulnar side of the upper extremity 
to the radial side of the lower. The outer division of this surface serves for the 
attachment of the fourth Dorsal interosseous muscle ; the in n er division is smooth, 
and covered by the Extensor tendons of the little finger. 

Articulations. The first metacarpal bone articulates with the trapezium ; the 
second with the trapezium, trapezoides, os magnum, and third metacarpal bones , 
the third with the os magnum, and second and fourth metacarpal bones ; the 
fourth with the os magnum, unciform, and third and fifth metacarpal bones ; and 
the fifth with the unciform and fourth metacarpal. 

Attachment of Muscles . To the metacarpal bone of the thumb, three : the Flexor 
ossis metacarpi pollicis, Extensor ossis metacarpi pollicis, and first jporsal intei - 
osseous. To the second metacarpal bone, five : the Flexor carpi radialis, Extensor 
carpi radialis longior, first and second Dorsal interosseous, and first Palmar intei - 
osseous. To the third, five : the Extensor carpi radialis brevior, Flexor brevis 
pollicis, Adductor pollicis, and second and third Dorsal interosseous. To the 
fourth, three : the third and fourth Dorsal and second Palmar interosseous. To 
the fifth, four: the Extensor carpi ulnaris, Flexor carpi ulnaris, Flexor ossis 
metacarpi minimi digiti, and third Dorsal interosseous. 

Phalanges. 

The Phalanges are the bones of the fingers ; they are fourteen in number, three 
for each finger, and two for the thumb. They are long bones, and present for 
examination a shaft, and two extremities. The shaft tapers from above down- 
wards, is convex posteriorly, concave in front from above downwards, flat from 
side to side, and marked laterally by rough ridges, which give attachment to the 
fibrous^ sheaths of the Flexor tendons. The metacarpal extremity or base, in the 
first row, presents an oval concave articular surface, broader from side to side 
than from before backwards ; and the same extremity in the other two rows, a 
double concavity separated by a longitudinal median ridge, extending from before 
backwards. The digital extremities are smaller than the others, and terminate, 
in the first and second row, in two small lateral condyles, separated by a slight 
groove ; the articular surface being prolonged farther forwards on the palmar than 
on the dorsal surface, especially in the first row. 

The Ungual phalanges are convex on their dorsal, flat on their palmar surfaces , 
they are recognised by their small size, and by a roughened elevated surface of a 
horseshoe form on the palmar aspect of their ungual extremity, which serves to 
support the sensitive pulp of the finger. 

Articulations . The first row with the metacarpal bones, and the second row of 
phalanges ; the second row with the first and third ; the third, with the second 
row. 

Attachment of Muscles, To the base of the first phalanx of the thumb, four 
muscles : the Extensor primi intemodii pollicis, Flexor brevis pollicis, Abductor 
pollicis, Adductor pollicis. To the second phalanx, two : the Fleior longus pollicis, 
qud the Extensor secundi intemodii. To the base of the first phalanx of the 
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index finger, the first Dorsal and the first Palmar interosseous ; to that of the 
middle finger, *the second and third dorsal interosseous ; to that of the ring- 
finger, the fourth Dorsal and the second Palmar interosseous ; and to that of the 
little finger, the third Palmar interosseous, the Flexor brevis minimi digiti, and 
Abductor m in im i digiti. To the second phalanges, the Flexor sublimis digitorum, 
Extensor co m mun i s digitorum ; and, in addition, the Extensor indicis to the index 
finger, the Extensor minimi digiti to the little finger. To the third phalanges, 
the Flexor profundus digitorum and Extensor communis digitorum. 

Development of the Bones of the Hand. 

The Carpal bones are each developed by a single centre. At birth, they are all 
cartilaginous. Ossification proceeds in the following order (fig. 96) : in the os 
magnum and unciform an ossific point appears during the first year, the former 
preceding the latter ; in the cuneiform, at the third year ; in the trapezium and 
semilunar, at the fifth year, the former preceding the latter ; in the scaphoid, at 
the sixth year ; in the trapezoid, during the eighth year ; and in the pisiform, 
about the twelfth year. 

96. — Plan of the Development of the Hand. 



The Metacarpal bones are each developed by two centres : one for the shaft, and 
one for the digital extremity, for the four inner metacarpal bones ; one for the 
shaft, and one for the base, for the metacarpal bone of the thumb, which in this 
respect resembles, the phalanges. Ossification commences in the centre of the 
shaft about the sixth week, and gradually proceeds to either end of the bone ; 
about the third year the digital extremities of the four inner metacarpal bones, and 
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the base of the first metacarpal, commence to ossify, and they unite about the 
twentieth year. 

The PMlangea are each developed by two centres r one for the shaft, and one 
for the base. Ossification commences in the shaft, in all three rows, at about the 
sixth week, and gradually involves the whole of the bone excepting the upper 
extremity. Ossification of the base commences in the first row between the third 
and fourth years, and a year Ikter in those of the second and third rows. The two 
centres become united in each row, between the eighteenth and twentieth years. 

Of the Lower Extremity. 

The Lower Extremity consists of three segments, the thigh , leg> and foot, which 
correspond to the arm, forearm , and hand in the upper extremity. It is connected 
to the trunk through the os innominatum, or haunch, which is homologous with 
the shoulder. 


The Os Innominatum. 

The Os Iwiominahim, or nameless bone, so called from bearing no resemblance 
to any known object, is a large irregular- shaped bone, which, with its fellow of 
the opposite side, forms the sides and anterior wall of the pelvic cavity. In 
young subjects it consists of three separate parts, which meet and form the large 
cup-like cavity, situated near the middle of the outer side of the bone ; and, 
although in the adult these have become united, it is usual to describo the bone as 
divisible into three portions — the ilium, the ischium, and the pubes. 

The ilmm , so called from its supporting the flank (ilia), is the superior broad 
and expanded portion which runs upwards from the upper and back part of the 
acetabulum, and forms the prominence of the hip. 

The ischium (iayiov, the hip) is the inferior and strongest portion of the bone ; 
it proceeds downwards from the acetabulum, expands into a large tuberosity, and 
then, curving upwards, forms with the descending ramus of the pubes a largo 
aperture, the obturator foramen. 

The pubes is that portion which runs horizontally inwards from the inner 
side of the acetabulum for about two inches, then makes a sudden bend, and 
descends to the same extent : it forms the front of the pelvis, supports the external 
organs of generation, and has received its name from being covered with hair. 

The U ium presents for examination two surfaces, an external and an internal, 
a crest, and two borders, an anterior and a posterior. 

External Surface or Dorsum of the Dium (fig. 97). The back part of this 
surface is directed backwards, downwards, and outwards ; its front part forwards, 
downwards, and outwards. Ifc is smooth, convex in front, deeply concave behind ; 
bounded above by the crest, follow by the upper border of the acetabulum ; in 
front and behind, by the anterior and posterior borders. This surface is crossed 
in an arched direction by three semicircular lines, the superior, middle, and inferior 
curved lines. The superior curved line, the shortest of the three, commences at 
the crest, about two inches in front of its posterior extremity ; it is at first dis- 
tinctly marked, but as it passes downwards and outwards to the upper part of the 
great sacro-sciatic notch, where it terminates, it becomes less marked, and is often 
altogether lost. The rough surface included between this line and the crest, affords 
attachment to part of the Gluteus maximus above, a few fibres of the Pyriformis 
below. The middle curved line, the longest of the three, commences at the crest, 
about an inch behind its anterior extremity, and, taking a curved direction down- 
wards and backwards, terminates at the upper part of the great sacro-sciatic notch. 
The space between the middle and superior curved lines and the crest is concave, 
and affords attachment to the Gluteus medius muscle. Near the central part of 
this line may often be observed the orifice of a nutritious foramen. The inferior 
curved line, the least distinct of the , three, commences in front at the uppeg part 
jjtf the anterior inferior spinous process, and taking a curved direction backwards 



OS INNOMINATTJM. 


"9 


and downwards, terminates at the anterior part of the ew x- , , 

The surface of bone included between the middle and inferior curved Ikes is 
concave from above downwards, convex from before backwards, and Xds 

, 97* — Right Os Innominatum. External Surface. 



ment to the Gluteus minimus muscle. Beneath the inferior curved line, and cor- 
responding to the upper part of the acetabulum, is a smooth eminence (sometimes 
.a depression), to which is attached the reflected tendon of the Rectus femoris 
muscle. 

The Internal Surface (fig. 98) of the ilium is bounded above by the crest, below 
by a prominent line, the linea ilio-pectinea, and before and behind by the anterior 
and posterior borders. It presents anteriorly a large smooth concave surface 
called the internal iliac fossa , or venter of the ilmm , which lodges the Iliacus muscle, 
and^resents at its lower part the orifice of a nutritious canal. Behind the iliac 
fossa is a rough surface, divided into two portions, a superior and an inferior. 
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The inferior or auricula* portion, so called from its resemblance in shape to the 
©»£•, is coated with cartilage in the recent state, and articulates with a similar 
shaped smsface^on the side of the sacrum. The superior portion is concave and 
rough, for the attachment of the posterior sacro-iliac ligaments. 

The crest of the ilium is convex in its general outline and sinuously curved, 
being bent inwards anteriorly, outwards posteriorly. It is longer in the female 
than in the male, very thick behind, and thinner at the centre than at the ex- 


98. — Right Os Innominatum. Infernal Surface. 



tremities. It terminates at either end in a prominent eminence, the anterior 
superior and posterior superior spinous process. The surface of the crest is 
broad, and divided into an external lip, an internal lip, and an intermediate space. 
To the external lip is attached the Tensor vaginas femoris, Obliquus* externus 
abdominis, and Latissimus dorsi, and by its whole length the fascia lata ; to the 
interspace between the Kps, the Internal obKque ; to the internal Kp, the Trans- 
versalis, Quadratus lumborum, and Erector spinas. 

Tim anterior border of the ilium is concave. It presents two projections 
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separated by a notch. Of these, the uppermost, situated at the jungdon of the 
crest and anterior border, is called the anterior superior spinous process of the 
ilium, the outer border of which gives attachment to the fascia lata, and the origin 
of the Tensor vaginae femoris ; its inner border, to the IliacuB intemus ; whilst its 
extremity affords attachment to Poup art’s ligament, and the origin of the Sarfcoriufl. 
Beneath this eminence is a notch which gives attachment to the Sartorius muscle, 
and across which passes the external cutaneous nerve. Below the notch is the 
anterior inferior spinous process, which terminates in the upper lip of the aceta- 
bulum ; it gives attachment to the straight tendon of the Rectus femoris muscle. 
On the inner side of the anterior inferior spinous process is a broad shallow groove, 
over which passes the Iliacus muscle. The posterior border of the ilium, shorter 
than the anterior, also presents two projections separated by a notch, the posterior 
superior and the posterior inferior spinous processes. The former corresponds 
with that portion of the posterior surface of the ilium which serves for the attach- 
ment of the sacro-iliac ligaments ; the latter to the auricular portion which articu- 
lates with the sacrum. Below the posterior inferior spinous process is a deep 
notch, the great sacro- sciatic. 

The Ischium forms the lower and back part of the os innominatum. It is 
divisible into a thick and solid portion, the body ; the tuberosity, a large rough 
eminence, on which the body rests in sitting ; and a tliin ascending part, the 
ramus. 

The body , somewhat triangular in form, presents three surfaces, external, in- 
ternal, and posterior. The external surface corresponds to that portion of the 
acetabulum formed by the ischium ; it is smooth and concave above, and forms a 
little more than two-fifths of that cavity ; its outer margin is bounded by a pro- 
minent rim or lip, to which the cotyloid fibro- cartilage is attached. Below the 
acetabulum, between it and the tuberosity, is a deep groove, along which the tendon 
of the Obturator externus muscle runs, as it passes outwards, to be inserted into 
the digital fossa of the femur. The internal surface is smooth, concave, and forms 
the lateral boundary of the true pelvic cavity ; it is broad above, and separated 
from the venter of the ilium by the linea ilio-pec tinea ; narrow below ; its posterior 
border is encroached upon, a little below its centre, by the spine of the ischium, 
above and below which are the greater and lesser sacro- sciatic notches ; in front it 
presents a sharp margin, which forms the outer boundary of the obturator foramen. 
This surface is perforated by two or three large vascular foramina, and affords 
attachment to part of the Obturator intemus muscle. The posterior surface is 
quadrilateral in form, broad and smooth above, narrow below where it becomes 
continuous with the tuberosity ; it is limited, in front, by the margin of the ace- 
tabulum ; behind, by the front part of the great sacro-sciatic notch. This surface 
supports the Pyriformis, the two Gemelli, and the Obturator intemus muscles, in 
their passage outwards to the great trochanter. The body of the ischium presents 
three borders, posterior, inferior, and internal. The posterior border presents, a 
little below the centre, a thin and pointed triangular eminence, the spine of the 
ischium, more or less elongated in different subjects. Its external surface gives 
attachment to the Gemellus superior, its internal surface to the Coccygeus and 
Levator ani ; whilst to the pointed extremity is connected the lesser sacro-sciatic 
ligament. Above the spine is a notch of large size, the great sacro-sciatic, converted 
into a foramen by the lesser sacro-sciatic ligament ; it transmits the Pyriformis 
muscle, the gluteal vessels and superior gluteal nerve passing out of the pelvis* 
above the muscle ; the sciatic artery, the greater and lesser sciatic nerves, the in- 
ternal pudic vessels and nerve, and a small nerve to the Obturator intemus muscle 
below it. Below the spine is a smaller notch, the lesser sacro-sciatic ; it is smooth, 
coated i&- the recent state with cartilage, the surface of which presents numerous 
markings corresponding to the subdivisions of the tendon of the Obturator intemus 
which winds over it. It is converted into a foramen by the sacro-sciatic ligaments, 
and transmits t&e tendon of the Obturator intemus, the nerve which supplies that 
muscle, and the pudic vessels and nerve. The inferior border is thick and broad ; 



OSTEOLOGY. 


12 $, 

at its poini^pf junction the posterior is the tuberosity of the ischium. The 
internal border is thin, and forms the outer circumference of the obturator 
foramen. 

The tuberosity presents for examination an external lip, an internal lip, and an 
intermediate space. The external lip gives attachment to the Quadratus femoris, 
and part of the Adductor magnus muscles. The inner lip is bounded by a sharp 
ridge, for the attachment of a falciform prolongation of the great sacro- sciatic liga- 
ment ; it presents a groove on the inner side of this for the lodgment of the internal 
pudic vessels and nerve ; and, more anteriorly, has attached the Transversus perinei, 
Erector penis, and Compressor urethrae muscles. The intermediate surface presents 
four distinct impressions. Two of these, seen at the front part of the tuberosity, 
are rough, elongated, and separated from each other by a prominent ridge ; the 
outer one gives attachment to the Adductor magnus, the inner one to the great 
sacro-sciatic ligament. Two, situated at the back part, are smooth, larger in size, 
and separated by an oblique ridge : from the upper and outer arises the Semi- 
membranosus ; from the lower and inner, the Biceps and Semi-tendinosus. The 
uppermost part of the tuberosity gives attachment to the Gemellus inferior. 

The ramus, or ascending ramus , is the thin flattened part of the ischium, which 
ascends from the tuberosity upwards and inwards, and joins the ramus of the pubes 
— their point of junction being indicated in the adult by a rough eminence. The 
outer surface of the ramus is rough, for the attachment of the Obturator externus 
muscle ; its inner surface forms part of the anterior wall of the pelvis. Its inner 
border is thick, rough, slightly everted, forms part of the outlet of the pelvis, and 
serves for the attachment of the crus penis. Its outer border is thin and sharp, and 
forms part of the inner margin of the obturator foramen. 

The Pubes forms the anterior part of the os innommatum ; it is divisible into a 
horizontal ramus or body, and a perpendicular ramus. 

The body , or horizontal ramus, presents for examination two extremities, an outer 
and an inner, and four surfaces. The outer extremity , the thickest part of the 
bone, forms one-fifth of the cavity of the acetabulum ; it presents, above, a rough 
eminence, the ilio-pectineal, which serves to indicate the point of junction of the 
ilium and pubes. The inner extremity is the symphysis ; it is oval, covered by 
eight or nine transverse ridges, or a series of nipple-like processes arranged in 
rows, separated by grooves ; thoy serve for the attachment of the interarticular 
fibro*cartilage, placed between it and the opposite bone. The upper surface , 
triangular in form, wider externally than internally, is bounded behind by a sharp 
ridge, the pectineal line, or linea ilio-pectinea, which, running outwards, marks tho 
brim of the true pelvis. The surface of bone in front of the pubic portion of the 
linea ilio-pectinea, serves for the attachment of the Peetineus muscle. This ridge 
terminates internally at a tubercle, which projects forwards, and is called the spine 
of the pubes. The portion of bone included between the spine and inner extre- 
mity of the pubes is called the crest ; it serves for the attachment of the Rectus, 
Pyramidalis, and conjoined tendon of the Internal oblique and Trans versalis. The 
point of junction of the crest with the symphysis is called the angle of the pubes. 
The inferior surface presents, externally, a broad and deep oblique groove, for the 
passage of the obturator vessels and nerve ; and, internally, a sharp margin, which 
forms part of the circumference of the obturator foramen. Its external surface , flat 
and compressed, serves for the attachment of muscles. Its internal surface , convex 
/roru above downwards, concave from side to side, is smooth, and forms part of the 
anterior wall of the pelvis. 

The descending ramus of the pubes passes outwards and downwards, becoming 
thinner and narrower as it descends, and joins with the ramus of the ischium. Its 
external surface is rough, for the attachment of muscles ; the Adductor \SSSm 
above, the Adductor below ; the Gracilis along its inner border ; and a por- 

tion of the Obturator externus where it enters into tbe formation of the foramen 
of that name. Its inner surface is smooth. Its: inner border is thick, rough, and 
everted, especially in females. In the male it serves for the attachment of the 
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crus ponifl. Its outer border forms part of the circumference of ife obturator 
foramen. 

The cotyloid cavity , or acetabulum , is a deep, cup-shaped, hemispherical de- 
pression; formed, internally, by the pubes, above by the ilium, behind and below 
by the ischium ; a little less than two-fiffchs being formed by the ilium a little 
more than two-fiffchs by the ischium, and the remaining fifth by tho pubes. It is 
bounded by a prominent uneven rim, which is thick and strong above, and serves 
for the attachment of a fibro-cartilaginous structure, which contracts its orifice 
and deepens the surface for articulation. It presents on its inner side a deep notch* 
the cotyloid notch, which transmits the nutrient vessels into the interior of the 
joint, and is continuous with a circular depression at the bottom of the cavity : 
this depression is perforated by numerous apertures, lodges a mass of fat, and its 
margins serve for the attachment of the ligamentum teres. The notch is converted, 
in the natural state, into a foramen by a dense ligamentous band which passes 
across it. Through this foramen the nutrient vessels and nerves enter the joint. 

The obturator or thyroid foramen is a large aperture, situated between the 
ischium and pubes. In the male it is large, of an oval form, its longest diameter 
being obliquely from above downwards ; in the female it is smaller, and more tri- 
angular. It is bounded by a thin uneven margin, to which a strong membrane is 
attached ; and presents, at its upper and outer part, a deep groove, which runs 
from the pelvis obliquely forwards, inwards, and downwards. This groove is con- 
verted into a foramen by the obturator membrane, and transmits the obturator 
vessels and nerve. 

Structure. This bone consists of much cancellous tissue, especially wlicro it is 
thick, enclosed between two layers of dense compact tissue. In the thinner parts 
of tho bone, as at the bottom of the acetabulum and centre of tho iliac fossa, it is 
usually semi-transparent, and composed entirely of compact tissuo. 

Development (fig. 99). By eight centres: three primary — one for tho ilium, ono 
for the ischium, and one for tho pubes; and five secondary — one for tho crest of tho 
ilium its whole length, one for the anterior inferior spinous process (said to occur 
more frequently in the male than the female), one for the tuberosity of tho ischium, 
one for the symphysis pubis (more frequent in the femafib than the male), and one 
for the Y-shaped piece at the bottom of the acetabulum. These various centres 
appear in the following order : First, in the ilium, at tho lower part of the bone, 
immediately above the sciatic notch, at about the same period that the develop- 
ment of the vertebras commences. Secondly, in the body of the ischium, at about 
the third month of foetal life. Thirdly, in tho body of the pubes, between the fourth 
and fifth months. At birth, the three primary centres are quite separate, the crest, 
the bottom of the acetabulum, and the rami of the ischium and pubes, being still 
cartilaginous. At about the sixth year, the rami of the pubes and ischium are 
almost completely ossified. About the thirteenth or fourteenth year, the three 
divisions of the bone have extended their growth into the bottom of the acetabu- 
lum, being separated from each other by a Y-shaped portion of cartilage, which 
now presents traces of ossification. The ilium and ischium then become joined, 
and lastly the pubes, through the intervention of this Y-shaped portion. At about 
the ao*o of puberty, ossification takes place in each of the remaining portions, and 
they becomo joined to the rest of the bone about the twenty-fifth year. 

Articulations. With its fellow of the opposite side, the sacrum and femur. 

Attachment of Muscles. Ilium. To tho outer lip of the crest, the Tensor vagina 
femoris, Obliquus externus abdominis, and Latissimus dorsi ; to the internal lip, 
the Transversalis, Quadratus lumborum, and Erector spinas ; to the mierspae'e 
between the lips, the Obliquus internus. To the outer surface of ilium, the 
Gluteus maximus, Gluteus medius, Gluteus minimus, reflected tendon of Rectus, 
portion of Pyriformis ; to the internal surface, the Iliacus ; to the anterior border, 
the Sartorius and straight tendon of the Rectus. Ischium. To its outer surface, 
the Obturator externus ; internal surface, Obturator mtemus and Levator am. 
To the spine, the Gemellus superior, Levator ani, and Coccygeus. To the 
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tuberosity, |^e Biceps, Semi-tendinosus, Semi-membranosus, Quadratus femoris, 
Adductor nBgnus, Gemellus inferior, Transversus perinei, Erector penis. To the 
pubes, the Obliquus extemus, Obliquus interims, Transversalis, Rectus, Pyramida- 
Es, Psoas parvus, Pectineus, Adductor longus, Adductor brevis, Gracilis, Obtu- 
rator extemus and intemus, Levator ani, Compressor urethras, and occasionally a 
few fibres of the Accelerator urinee. 


99, — plan of the Development of the Os Innominatum. 
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The Pelvis (figs, ioo, ioi)," 

The pelvis, so called from its resemblance to a basin, is stronger and more 
massively constructed than either the cranial or thoracic cavity ; it is a bony 
ring, interposed between the lower end of the spine, which it supports, and the 
lower extremities, upon which it rests. It is composed of four bones — the two 
ossa innominata, which bound it on either side and m front ; and the sacrum and 
coccyx, which complete it behind. 

The pelvis is divided by a prominent line, the linea ilio-pectinea, into the false 
and true pelvis. 

The false pelvis is all that expanded portion of the pelvic cavity which is 
situated above the linea ilio-pectinea. It is bounded on each side by the ossa ilii ; 
in front it is incomplete, presenting a wide interval between the spinous processes 
of the ilia on either side, which is filled up in the recent state by the parietes of 
the abdomen ; behind, in the middle line, is a deep notch. This broad shallow 
cavity is fitted to support the intestines, and to transmit part of their weight to 
the anterior wall of the abdomen. 

The true pelvis is all that part of the pelvic cavity which is situated beneath the 
linea ilio-pectinea. It is smaller than the false pelvis, but its walls are more 
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perfect. For convenience of description, it is divided into a sujreior circum- 
ference or inlet, an inferior circumference or outlet, and a cavity. 

The superior circumference forms the margin or brim of the pelvis, the included 
space being called the inlet. It is formed by the linea ilio-pectinea, completed in 
front by the spine and crest of the pubes, and behind by the anterior margin of 
the base of the sacrum and sacro- vertebral angle. 

100. — Male Pelvis (Adult). 


I0I .—Female Pelvis (Adult). 
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from the saf|p- vertebral angle to the symphysis pubis ; its average measurement 
i« font* inc™ . The transverse extends across the greatest width of the inlet, 
from the middle of the brim on one side to the same point on the opposite ; its 
average measurement is five inches. The oblique extends from the margin of the 
* pelvis, corresponding to the ilio-pectineal eminence on one side, to the sacro-iliac 
symphysis on the opposite side ; its average measurement is also five inches. 

The cavity of the true pelvis is bounded in front by the symphysis pubis ; 
behind by the concavity of the sacrum and coccyx, which, curving forwards 
above and below, contracts the inlet and outlet of the canal ; and laterally it is 
bounded by a broad, smooth, quadrangular plate of bone, corresponding to the 
inner surfoce of the body of the ischium. The cavity is shallow in front, mea- 
suring at the symphysis an inch and a half in depth, three inches and a half in 
the middle, and four inches and a half posteriorly. From this "description, it will 
be seen that the cavity of the pelvis is a short curved canal, considerably deeper 
on its posterior than on its anterior wall, and broader in the middle than at either 
extremity, from the projection forwards of the sacro-coccygeal column above and 
below. This cavity contains, in the recent subject, the rectum, bladder, and part 
of the organs of generation. The rectum is placed at the back of the pelvis, and 
corresponds to the curve of the sacro-coccygeal column ; the bladder in front, 
behind the symphysis pubis. In the female, the uterus and vagina occupy the 
interval between these parts. 

The lower circumference of the pelvis is very irregular, and forms what is 
called the outlet. It is bounded by three prominent eminences : one posterior, 
formed by the point of the coccyx ; and one on each side, the tuberosities of the 
ischia. These eminences are separated by three notches : one in front, the pubic 
arch , formed by the convergence of the rami of the ischia and pubes on each side. 
The other notches, one on each side, are formed by the sacrum and coccyx behind, 
the ischium in front, and the ilium above : they are called the sacro-sciatic notches ; 
in the natural state they are converted into foramina by the lesser and greater 
sacro-sciatic ligaments. 

The diameters of the outlet of the pelvis are two, antero-posterior and trans- 
verse. The antero-posterior extends from the tip of the coccyx to the lower part 
of the symphysis pubis, and the transverse from the posterior part of ono ischiatic 
tuberosity to the same point on the opposite side : the average measurement of 
both is four inches. The antero-posterior diameter varies with the length of the 
coccyx, and is capable of increase 

or diminution, on account of the 102. — Vertical Section'of the Pelvis, with lines 

mobility of that bone. indicating the Axes of the Telvis. 


Position of the Pelvis. In the 
erect posture, the pelvis is placed 
obliquely with regard to the trunk 
of the body ; the pelvic surface of 
the symphysis pubis looking up- 
wards and backwards, the con- 
cavity of the sacrum and coccyx 
looking downwards and forwards ; 
the base of the sacrum, in well- 
formed female bodies, being nearly 
four inches above the upper border 
of the symphysis pubis, and the 
apex of the coccyx a Uj&fcje more than 
half an inch above its lower border. 
The obliquity is much greater in 
the foetus, and at an early period of 
life, than in the adult. 
does of the Pehis (fig. 102). The 
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plane of the inlet of the true pelvis will be represented by a line dra^yn from the 
base of the sacrum to the upper margin of the symphysis pubis. A J&e carried 
at right angles with this at its middle, would correspond at one extremity 
with the umbilicus, and at the other with the middle of the coccyx ; the aria ,*of 
the inlet is therefore directed downwards and backwards. The axis of till 
outlet produced upwards would touch the base of the sacrum, and is therefore 
directed downwards and forwards. The axis of the cavity is curved like the 
cavity itself : this curve corresponds to the concavity of the sacrum and coccyx, 
the extremities being indicated by the central points of the inlet and outlet. A 
knowledge of the direction of these axes serves to explain the course of the foetus 
in its passage through the pelvis during parturition. It is also important to the 
surgeon, as indicating the direction of the force required in the removal of calculi 
from the bladder, and as determining the direction in which instruments should 
be used in operations upon the pelvic viscera. 

Differences between the Male and Female Pelvis . In the male the bones are 
thicker and stronger, and the muscular eminences and impressions on their 
surfaces more strongly marked. The male pelvis is altogether more mas- 
sive ; its cavity is deeper and narrower, and the obturator foramina of larger size. 
In the female the bones are lighter and moro expanded, the muscular impres- 
sions on their surfaces are only slightly marked, and the pelvis generally is less 
massive in structure. The iliac fossae are broad, and the spines of the ilia 
widely separated ; hence the great prominence of the hips. The inlet and the 
outlet are larger ; the cavity is more capacious, and the spines of the ischia project 
less into it. The promontory is less projecting, the sacrum wider and less 
curved, * and the coccyx more moveable. The arch of the pubes is wider, and 
its edges more everted. The tuberosities of the ischia and the acetabula 
are wider apart. 

In the foetus , and for soveral years after birth, the pelvis is small in proportion 
to that of the adult. The cavity is deep, and the projection of the sacro- vertebral 
angle less marked. The antero-posterior and transverse diameters are nearly 
equal. About puberty , the pelvis in both sexes presents the general characters of 
the adult male pelvis, but after puberty it acquires its proper sexual characters. 


Tiie Femur or Thigh-Bone. 

The Femur is the longest, largest, and strongest bone in the skeleton, and almost 
perfectly cylindrical in the greater part of its extent. In the erect posture it is 
not vortical, being separated from its fellow above by a considerable interval, which 
corresponds to the entire breadth of the pelvis, but inclining gradually downwards 
and inwards, so as to approach its fellow towards its lower part, for the purpose of 
bringing the knee-joint near the line of gravity of the body. The degree of this 
inclination varies in different persons, and is greater in the female than in the 
male, on account of the greater breadth of the pelvis. The femur, like other long 
bones, is divisible into a shaft, and two extremities. 

The Upper Extremity presents for examination a head, a neck, and the greater 
and lesser trochanters. 

The head , which is globular, and forms rather more than a hemisphere, is di- 
rected upwards, inwards, and a little forwards, the greater part of its convexity 
being above and in front. Its surface is smooth, coated with cartilage m the 
recent state, and presents, a little behind and below its centre, an ovoid depression, 
for the attachment of the ligamentum teres. The neck is a flattened pyramidal 
process of bone, which connects the head with the shaft. It vanes in length and 

* It is not unufiual, however, to find the sacrum in the female presenting a considerable 
curve extending throughout its whole length. 
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at various periods of life, and 
Hinder different circumstances. Before 
puberty it is directed obliquely, so as to 
&pm a gentle curve from the axis of the 
feaffc. In the adult male it forms an ob- 
tuse angle with the shaft, being directed 
upwards, inwards, and a little forwards. 
In fee female it approaches more nearly 
ft right angle. Occasionally, in very old 
subjects, and more especially in those 
greatly debilitated, its direction becomes 
horizontal ; so that the head sinks Sj^low 
the level of the trocha&t|fr f pnd its length 
diminishes to such a degree, \jbhat the 
head becomes almost contiguous with the 
shaft. The neck is J&kftenelK from before 
b&okfrarls, contracted* in fee Jniddle, and 
bfoader at its outer extremity, where it 
is connected with the shaft, than at its 
summit, where it is attached to the head. 
It is much broader in the vertical than in 
the antero-posterior diameter, and much 
thicker below than above, on account of 
the greater amount of resistance required 
in sustaining the weight of the trunk. 
The anterior surface of the neck is per- 
forated by numerous vascular foramina. 
The posterior surface is smooth, and is 
broader and more concave than the an- 
terior ; it receives towards its outer side 
the attachment of the capsular ligament 
of the hip. The superior border is short 
ind thick, bounded externally by the great 
trochanter, and its surface perforated by 
large foramina. The inferior border , long 
and narrow, curves a little backwards, to 
terminate at the lesser trochanter. 

The Trochanters (rpo^aio^ to rim or 
roU) are prominent processes of bone 
which afford leverage to the muscles which 
rotate the thigh on its axis. They are two 
in number, the greater and the lesser. 

The Cheat Trochanter is a large ir- 
regular quadrilateral eminence, situated 
at the outer side of the neck, at its 
junction with the upper part of the shaft. 
It is directed a little outwards and back- 
wards, and, in the adult, is about three 
quarters of an inch lower than the head. 
It presents for ejtamination two surfaces, 
and four borders. The external surface , 
quadrilateral in form, is broad, rough, 
Convex, and marked by a prominent 
diagonal line, which extends from the 
posterior superior to the anterior inferior 
angle : this line serves for the attachment 
of fee tendon of the Gluteus medius. 


1 03— Bight Femur. Anterior Surface. 
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Above the line is a triangular surface, sometimes rough for part of the tendon of 
the Bame muscle, sometimes smooth for the interposition of a bursa between that 
tendon and the bone. Below and behind the diagonal line is a smooth triangular 
surface, over which the tendon of the Gluteus maximus muscle plays, a bursa 
being interposed. The internal surface is of much less extent than the external*, 
and presents at its base a deep depression, the digital or trochanteric fossa, for the 
attachment of the tendon of the Obturator externus muscle. The superior border 
is free ; it is thick and irregular, and marked by impressions for the attachment 
of the Pyriformis behind, the Obturator internus and Gemelli in front. The 
inferior border corresponds to the point of junction of the base of the trochanter 
with the outer surface of the shaft ; it is rough, prominent, slightly curved, and 
gives attachment to the upper part of the Vastus externus muscle. The anterior 
border is prominent, somewhat irregular, as, well as the surface of bone imme- 
diately below it ; it affords attachment by its outer part to the Gluteus minimus. 
The posterior border is very prominent, and appears as a free rounded edge, which 
forms the back part of the digital fossa. 

The Leaser Trochanter is a conical eminence, which varies in size in different 
subjects ; it projects from the lower and back part of the baso of tho neck. Its 
base is triangular, and connected with the adjacent parts of the bone by three well- 
marked borders : of these, the superior is continuous with the lower border of the 
neck ; the posterior , with the posterior intertrochanteric line ; and the inferior, with 
the middle division of the linea aspera. Its summit, which is directed inwards 
and backwards, is rough, and gives insertion to the tendon of the Psoas magnus. 
The Iliac us is inserted into the shaft below the lesser trochanter, between tho 


Vastus internus in front, and the Pcctineus behind. A well-marked prominence, 
of variable size, which projects from the upper and front part of the neck, at 
its junction with the great trochanter, is called the tnbende of the femur; it is 
the point of meeting of three muscles, the Gluteus minimus externally, the Vastus 
externus below, and the tendon of the Obturator internus and Gemelli above. 
Running obliquely downwards and inwards from the tubercle, is the spiral line of 
the femur, or anterior intertrochanteric line ; it winds round the inner side of the 
shaft, below the lesser trochanter, and terminates in the linea aspera, about two 
inches below this eminence. Its upper half is rough, and affords attachment to 
the capsular ligament of the hip joint; its lower half is less prominent, and gives 
attachment to the upper part of the Vastus internus. The posterior intertro- 
chanteric line is very prominent, and runs from the summit of the great trochanter 
downwards and inwards to the upper and back part of the lesser trochanter. Its 
upper half forms the posterior border of the great trochanter. A well-marke 
eminence commences about the middle of the posterior “ d 

passes vertically downwards for about two mokes along the back part of 1 he shaft 
Ft is called the Lea qvadrati, and gives attachment to the Quadratus femons, and 

a few fibres of the Adductor magnus muscles. 

The Shaft almost perfectly cylindrical in form, is a little broader above than in 
the centre and somewhat flattened from before backwards below It is shghtly 
, , ’ , i convex in front ; concave behind, where it is strengthened by 

""'“S3 ridl tie lino. -per. It pronto &r er-tatio. 

of *•*"• '»">“• - ““ 

P 0 "**"" i J mminert longitmBnel ridge or creet, proeenting, 

‘TdSrfrf the W rSZLl lipfan internal lip, and . rongh inter- 
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linea aspera is then sai4 to bifurcate above and below. 



OSTEOLOGY. 


two bifurcations, which enclose between 104.- 
them a, trifingolkr Space (the popliteal 
<space), upon which rests the popliteal / 
artery. Of these two bifurcations, the m ' 
outer branch is the most prominent, and wk 
descends to the summit of the outer con- 
dyle. The inner branch is less marked, ^ 
presents a broad and shallow groove for 
the passage of the femoral artery, and 
terminates at a small tubercle at the 
summit of the internal condyle. 

To the inner lip of the linea aspera, 
its ^hole length, is attached the Vastus 
intemus ; and to tho whole length of the 
outer lip, tho Vastus extemus. The 
Adductor magnus is also attached to the 
whole length of the linea aspbra, being 
connected with the outer lip above, and 
the inner lip below. Between the Vastus 
extemus and the Adductor magnns are 
attached two muscles, viz., the Gluteus 
maximus above, and the short head of the 
Biceps below. Between the Adductor 
magnus and the Vastus intemus, four 
muscles are attached the Iliacus and 
Pectinens above (the latter to the middle 
of the upper divisions) ; below these, tho 
Adductor brevis and Adductor longns. 

The linea aspera is perforated a little 
below its centre by the nutritious canal, 
which is directed obliquely upwards. 

Thfe two lateral borders of the femur 
are only slightly marked, the outer one 
extending from the anterior inferior 
angle of the great trochanter to the an- 
terior extremity of the external condyle ; 
the inner one from the spiral line, at a 
point opposite the trochanter minor, to 
the anterior extremity of the internal 
condyle. The internal border marks the 
limit of attachment of the Crureus muscle 
internally. 

The anterior mrface includes that por- 
tion of the shaft which is situated between 
the two lateral borders. It is smooth, 
convex, broader above and below* than in 
the centre, slightly twisted, so that its 
upper part is directed forwards and a little 
outwards, its lower part forwards and a 
little inwards. To the upper three- 
fourths of this surface the Crureus is Tu ffi h 
attached ; the lower fourth is separated tn ^ ion 
from the muscle by the intervention of 
the synovial membrane of the knee-joint, 
and affords attachment to the Subcrureus 
to a small extent. The external surface 
includes the portion of bone between the 


104.— Right femur. Posterior surface. 
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external border and the outer lip of the linea aspera ; it is continuous, above, with 
the outer surface of the great trochanter ; below, with the outer surface of the ex- 
ternal condyle : to its upper three-fourths is attached the outer portion of the 
Crureus muscle. The internal surface includes the portion of bone between the 
internal border and the inner lip of the linea aspera ; it is continuous, above, 
with the lower border of the neck ; below, with the inner side of the internal 
condyle : it is covered by the Yastus internus muscle. 

The Lower Extremity , larger than the upper, is of a cuboid form, flattened from 
before backward^, and divided by an interval presenting a smooth depression in 
front, and a notch of considerable size behind, into two large eminences, the con- 
dyles (koj^i/Xoc, a knuckle). The interval is called the mtercondyloid notch . The 
external condyle is the more prominent anteriorly, and is the broader both in the 
antero-posterior and transverse diameters. The internal condyle is the narrower, 
longer, and more prominent internally. This difference in the length of the two 
condyles is only observed when the bone is perpendicular, and depends upon the 
obliquity of the thigh-bones, in consequence of their separation above at the articu- 
lation with the pelvis. If the femur is held obliquely, the surfaces of the two con- 
dyles will be seen to be nearly horizontal. The two condyles are directly continuous 
in front, and form ae smooth trochlear surface, the external border of which is more 
prominent, and ascends higher than the internal one. This surface articulates 
with the patella. It presents a median groove, which extends downwards and 
backwards to the intereondyloid notch ; and two lateral convexities, of which the 
external is the broader, more prominent, and prolonged farther upwards upon the 
front of the outer condyle. The intereondyloid notch lodgos the crucial ligaments ; 
it is bounded laterally by the opposed surfaces of the two condyles, and in front 
by the lower end of the shaft. 

Outer Condyle. The outer surface of the external condyle presents, a little 
behind its centre, an eminence, the outer tuberosity ; it is less prominent than the 
inner tuberosity, and gives attachment to the external lateral ligament of the knee. 
Immediately beneath it, is a groove which commences at a depression a little be- 
hind the centre of the lower border of this surface : the depression is for the tendon 
of origin of the Popliteus muscle ; the groove in which this tendon is contained, is 
smooth, covered with cartilage in the recent state, and runs upwards and back- 
wards to the posterior extremity of the condyle. The inner surface of the outer 
condyle forms one of the lateral boundaries of the intereondyloid notch, and 
gives attachment, by its posterior part, to the anterior crucial ligament. The m- 
ferior surface is convex, smooth, and broader than that of the internal condyle. 
The posterior extremity is convex and smooth : just above the articular surface is 
a depression for the tendon of the outer head of the Gastrocnemius, above which is 
the origin of the Plantaris. 

Irmer Condyle. The inner surface of the inner condyle presents a convex emi- 
nence, the inner tuberosity , rough, for the attachment of the internal lateral liga- 
ment. Above this tuberosity, at the termination of the inner bifurcation of the 
linea aspera, is a tubercle, for the insertion of the tendon of the Adductor 
magnus; and behind and beneath the tubercle a depression, for the tendon of 
the inner head of the Gastrocnemius. The outer side of the inner condyle forms 
one of the lateral boundaries of the intereondyloid notch, and gives attach- 
ment, by its anterior part, to the posterior crucial ligament. Its inferior or 
articular surface is convex, and presents a less extensive surface than the external 
condyle. 

Structure. The shaft of the femur is a cylinder of compact tissue, hollowed by 
a large medullary canal. The cylinder is of great thickness and density in the 
middle third of the shaft, where the bone is narrowest, and the medullary canal 
well formed ; but above and below this, the cylinder gradually becomes thinner, 
owing to a separation of the layers of the bone into cancelli, which project into the 
medullary canal, and finally obliterate it, so that the upper and lower ends of the 
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of the shaft, and the articular extremities more especially, consist of cancellated 
tissue invested by a thin compact layer. 

The arrangement of the cancelli in the ends of the femur is remarkable. In the 
upper end (fig. loc), they run in parallel ^ 

columns a a from the summit of the head ^ Ne ^g of the (Wakb.) 

to the thick under wall of the neck, 
while a series of transverse fibres b b 
cross the parallel columns, and connect 
them to the thin upper wall of the neck. 

Another series of plates c c springs from 
the whole interior of the cylinder above 
the lesser trochanter ; these pass upwards, 

and converge to form a series of arches < e 

beneath the upper wall of the neck, near <• 

its junction with the great trochanter. 

This structure is admirably adapted to 
sustain, with the greatest mechanical \ 

advantage, concussion or weight trans- W/ vYy / 

mittod from above, and servos an im- Y* J 

portant office in strengthening a part 'swrr * ‘ 

especially liable to fracture. 

In the lower end, the cancelli spring on all sides from the inner surface of the 
cylinder, and descend in a perpendicular direction to the articular surface, the 
cancelli being strongest, and having a more accurately perpendicular course, above 
the condyles. 

Articulations. With three bones : the os innominatum, tibia, and patella. 

Development (fig. 106). The 

femur is developed by floe centres ; 106.— Plan of the Development of the Femur, 

one for the shaft, one for each ex- By Five Centres. 


femur is developed by five centres ; 
one for the shaft, one for each ex- 
tremity, and one for each trochanter. 
Of all the long bones, it is the first 
to show traces of ossification ; this 
first commences in the shaft, at 
about the fifth week of foetal life, 
the centres of ossification in the 
epiphyses appearing in the follow- 
ing order : First, in the lower end 
of the bone, at the ninth month of 
foetal life ; from this the condyles 
and tuberosities are formed ; in the 
head, at the end of the first year 
after birth ; in the great trochanter, 
during the fourth year ; and in the 
lesser trochanter, between the thir- 
teenth and fourteenth. The order 
in which the epiphyses are joined 
to the shaft, is the direct reverse 
of their appearance ; their junction 
does not commence until after 
puberty, the lesser trochanter being 
first joined, then the greater, then 
the head, and, lastly, the inferior 
extremity (the first in which ossi- 
fication commenced), which is not 
united until the twentieth year. 


Appears at 
J”' Shaft Mat A9' a 


\ Appears at cud fl"'y r ' 
y Joins Shaft a lout /b fK if r 


& Appears tS - 14 ih p r 

Joins Shaft about t f 


Jotns Shaft atZO* if’ . 


v \ — " ***''** m ■KSUI aoinr ujtajMtou if. 

fi cation commenced), -which is not |p|r 

united until the twentieth year. ExtreviW 

Attachment of Muscles. To the great trochanter : the Glnteus medius, Gluteus 
minimus, iynformis, Obturator internus, Obturator externus, Gemellus superior, 
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Gemellus inferior, and Quadratus femoris. To the lesser trochanter: the Psoas 
magnus, and the Iliacus below it. To the shaft, its posterior surface : the Vastus 
extemus, Gluteus maximus, short head of the Biceps, Vastus internus, Adduotor 
magnus, Pectineus, Adduotor brevis, and Adductor longus ; to its anterior surface : 
the Crureus, and Sub-cmreus. To the condyles : the Gastrocnemius, Plantaris 
and Poplitens. ’ 

THE LEG. 

The skeleton of the Leg consists of three bones : the Patella, a largo sesamoid 
bone, placed in front of the knee ; and the Tibia, and Fibula. 


The Patella. (Figs. 107, 108.) 

The Patella is a flat, triangular bone, situated at the anterior part of the knee- 
joint. It resembles ihe sesamoid bones, from being developed in the tendon of the 
Quadriceps extensor, and in its structure, being composed throughout of dense 
cancellous tissue ; but it is generally regarded as analogous to the olecranon 
process of the ulna, which occasionally exists as a separate piece, connected to the 
shaft of the bone by a continuation of the tendon of the Triceps muscle.* It 
serves to protect the front of the joint, and increases the leverage of the Quadri- 
ceps extensor by making it act at a greater angle. It prosents an anterior and 
posterior surface, three borders, a base, and an apox. 

The anterior surface is convex, perforated by small apertures, for the passage 
of nutrient vessels, and marked by numerous rough 
107. — Right Patella. longitudinal striae. This surface is covered, in the 
Anterior Surface. recent state, by an expansion from the tendon of the 
Quadriceps extensor, and separated from the integument 
by a bursa. It gives attachment below to the liga- 
mentum patella). The posterior surface presents a 
smooth, oval- shaped, articular surface, covered with 
cartilage in the recent state, and divided into two facets 
by a vertical ridge, which descends from the superior 
towards the inferior angle of the bone. The ridge 
corresponds to tho groove on the trochlear surface of 
the femur, and the two facets to the articular surfaces 
of the two condyles ; tho outer facet, for articulation 
with the outer condyle, being the broader and deeper 
108. — Posterior Surface. This character serves to indicato the side to which tho 
bone belongs. Below the articular surface is a rough, 
convex, non-articular depression, the lower half of which 
gives attachment to the ligamentum patella) ; the upper 
half being separated from the head of the tibia by adi- 
pose tissue. 

The s'liperior and lateral borders give attachment to 
the tendon of the Quadriceps extensor; the superior 
border , to that portion of the tendon which is derived 
from the Rectus and Crureus muscles ; and the lateral 
borders , to the portion derived from the external and 
internal Yasti muscles. 

The base, or superior border, is thick, directed upwards, and cut obliquely at the 
expense of its outer surface ; it receives the attachment, as already mentioned, of 
part of the Quadriceps extensor tendon. 

The apex is pointed, and gives attachment to the ligamentum patella). 




* Professor Owen states, that, 'in certain bats, there is a development ofa sesamoid bone 
in the biceps brachii, which is the true homotype of the patella m the leg, regarding the 
olecranon to he homologous, not with the patella, but with an extension of the upper end of 
the fibula above the fiiee-joint, which is met with m some animals. (‘ On the Nature of 
Limbs / pp. 19, 24.) 
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Structure. It consists of dense 


Cancellous tisane, covered by a 
thin compact lamina. 

Development. By a single 
centre, which makes its appear- 
ance, according to B^clard, about 
the third year. In two instances, 
I have seen this bone cartila- 
ginous throughout, at a much 
later period (six years). More 
rarely, the bone is developed 
by two centres, placed side by 
side. 

"articulations. With the two 
condyles of the femur. 

Attachment of Muscles. The 
Rectus, Crureus, Vastus inter- 
nus, and Vastus externus. These 
muscles joined at their insertion, 
constitute the Quadriceps exten- 
sor cruris. 

The Tibia. (Figs. 109, no.) 

The Tibia is situated at the 
frdht and inner side of the leg, 
and, excepting the femur, is the 
longest and largest bone in the 
skeleton. It is prismoid in form, 
expanded above, where it enters 
into the knee-joint, more slightly 
enlarged below. In the male, 
its direction is vertical, and pa- 
rallel with the bone of the oppo- 
site side ; but in the female it 
has a slight oblique direction 
downwards and outwards, to 
Compensate for the oblique direc- 
tion of the femur inwards. It 
presents for examination a shaft 
and two extremities. 

The Upper Extremity , or head, 
is large and expanded on each 
side into two lateral eminences, 
the tuberosities. Superiorly, the 
tuberosities present two smooth 
concave surfaces, which articu- 
late with the condyles of the 
femur ; the internal articular 
surface is longer than the ex- 
ternal, and oval from, before 
backwards, to articulate with the 
internal condyle ; the external 
one being broader, flatter, and 
more circular, to articulate with 
the external condyle. Between 
A© two articular surfaces, aud 
Hearer the posterior than the 


109. — Bones of the Eight Leg. Anterior Surface, 
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anterior aspect of the bone, is an eminence, the spinous process of the tibia, sur- 
mounted by a prominent tubercle on each side, which give attachment to the ex- 
tremities of the semilunar fibro- cartilages ; in front and behind the spinous process 
is a rough depression for the attachment of the anterior and posterior crucial liga- 
ments and the semilunar cartilages. The anterior surfaces of the tuberosities are 
continuous with one another, forming a single large surface, which is somewhat 
flattened : it is triangular, broad above, and perforated by large vascular foramina, 
narrow below, where it terminates in a prominent oblong elovation of large size, 
the tubercle of the tibia ; the lower half of this tubercle is rough, for the attach- 
ment of the ligamentum patellse ; the upper half is a smooth facet corresponding, 
in the recent state, with a bursa which separates the ligament from the bone. 
Posteriorly, the tuberosities are separated from each other by a shallow depression, 
the popliteal notch, which gives attachment to tho posterior crucial ligament. 
The posterior surface of the inner tuberosity presents a deep transverse groove, 
for the insertion of tho tendon of the Semimembranosus ; and the posterior sur- 
face of the outer one, a flat articular facet, nearly circular in form, directed down- 
wards, backwards, and outwards, for articulation with the fibula. The lateral 
surfaces are convex and rough : tho internal one, the most prominent, gives 
attachment to the internal lateral ligament. 

The Shaft of the tibia is of a triangular prismoid form, broad above, gradually 
decreasing in size to the commencement of its lower fourth, its most slender part 
where fracture most frequently occurs ; it then enlarges again towards its lower 
extremity. It presents for examination three surfaces and three borders. 

Tho anterior border , the most prominent of the three, is called the crest of tho 
tibia , or, in popular language, tho shin; it commences above at the tubercle, and 
terminates below at the anterior margin of the inner malleolus. This border is 
very prominent in the upper two-thirds of its extent, smooth and rounded below . 
It presents a very fiexuous course, being curved outwards above, and inwards 
below ; it gives attachment to the deep fascia of tho leg. 

The internal border is smooth and rounded above and below, but more promi- 
nent in the centre ; it commences at the back part of the inner tuberosity, and 
terminates at the posterior border of the internal malleolus ; its upper third gives 
attachment to the internal lateral ligament of the knee, and to some fibres of the 
Popliteus muscle ; its middle third, to some fibres of tho Soleus and. Flexor 
longus digitorum muscles. 

The external border is thin and prominent, especially its central part, and gives 
attachment to the interosseous membrane ; it commences above in front of tho 
fibular articular facet, and bifurcates below, to form the boundaries of a triangular 
rough surface, for the attachment of the interosseous ligament, connecting the tibia 


and fibula. , , 

The internal surface is smooth, convex, and broader above than below; its 
upper third, directed forwards and inwards, is covered by the aponeurosis derived 
from the tendon of the Sartorius, and by the tendons of the Gracilis and Semi - 
tendinosus, all of which are inserted nearly as far forwards as the anterior border ; 
in the rest of its extent it is subcutaneous. 

The external surface is narrower than the internal ; its upper two-thirds pre- 
sent a shallow groove for the attachment of the Tibialis anticus muscie; its lower 
third is smooth, convex, curves gradually forwards to the anterior part of the bone, 
and is covered from within outwards by the tendons of the following muscles • Tdnalia 
anticus, Extensor proprius pollicis, Extensor longus digitorum, Peroneus tertrns. 

The posterior surface (fig. no) presents, at its upper part, a prominent ridge, 
the oblique line of the tibia, which extends from the back part of the articular facet 
for the fibula, obliquely downwards, to the internal border, at 
upper and middle thirds. It marks the limit for the insertion of the 
muscle and serves for the attachment of the popliteal fascia, and part of the 

soW W. -wj™. - .SC 

muscle The middle third of the .posterior surface is 
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divided by a vertical ridge into 
two lateral halves : the ridge is 
well marked at its commence- 
ment at the oblique line, but 
becomes gradually indistinct be- 
low : the inner and broader half 
gives attachment to the Flexor 
longus digitorum, the outer and 
narrower, to part of the Tibialis 
posticus. The remaining part of 
the bone is covered by the Tibialis 
posticus, Flexor longus digito- 
rum and Flexor longus pollicis 
muscles. Immediately below the 
oblique line is the medullary 
foramen, which is directed ob- 
liquely downwards. 

The Lower Extremity , much 
smaller than the upper, presents 
four surfaces ; it is prolonged 
downwards, on its inner side, into 
a strong process, the internal 
malleolus. The inferior surface 
of the bone is quadrilateral, and 
smooth, for articulation with 
the astragalus. This surface is 
narrow internally, where it be- 
comes continuous with the ar- 
ticular surface of the inner 
malleolus, broader externally, 
and traversed from before back- 
wards by a slight elevation, se- 
parating two lateral depressions. 
The anterior surface of the 
lower extremity is smooth and 
rounded above, and covered by 
the tendons of the Extensor 
muscles of the toes ; its lower 
margin presents a rough trans- 
verse depression, for the attach- 
ment of the anterior ligament of 
the ankle joint : the posterior 
surface presents a superficial 
groove directed obliquely down- 
wards and inwards, continuous 
with a similar groove on the 
posterior extremity of the astra- 
galus, and serving for the passage 
of the tendon of the Flexor 
longus pollicis : the external 
surface presents a triangular 
rough depression for the attach- 
ment of the inferior interosseous 
ligament connecting it with the 
fibula ; the lower part of this 
depression is smooth in some 
bones, covered with cartilage in 
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the recent state, and articulating with the fibula. This surface is bounded by 
two prominent ridges, continuous above with the interosseous ridge ; they afford 
attachment to the anterior and posterior tibio-fibular ligaments. The internal 
surface of the lower extremity is prolonged downwards to form a strong pyramidal 
process, flattened from without inwards, the inner malleolus. The inner surface 
of this process is convex and subcutaneous ; its outer surface , smooth and slightly 
concave, deepens the articular surface for the astragalus ; its anterior border is 
rough, for the attachment of ligamentous fibres ; its 'posterior border presents a 
broad and ’deep groove, directed obliquely downwards and inwards, which is oc- 
casionally double : this groove transmits the tendons of the Tibialis posticus 
and Flexor longus digitorum muscles. The summit of the internal malloolus is 
marked by a rough depression behind, for the attachment of the internal lateral 
ligament of the ankle joint. 

Structure . Like that of the other long bones. 

Development . By three centres (fig. 1 1 1 ) : ono for the shaft, and one for each 


extremity. Ossification commences in the centre of the shaft about the same time 


1 1 1. — Plan of the Development of the Tibia. 
By Three Centres. 



as in the femur, the fifth week, and 
gradually extends towards either ex- 
tremity. The centre for the upper 
epiphysis appears at birth ; it is flat- 
tened in form, and has a thin tongue- 
shaped process in front, which forms 
tho tubercle. That for the lower 
epiphysis appears in the second year. 
The lower epiphysis joins the shaft 
at about the twentieth year, and the 
upper one about the twenty-fifth 
year. Two additional centres occa- 
sionally exist, one for the tongue- 
shaped process of the upper epiphysis, 
the tubercle, and ono for the inner 
malleolus. 

Articulations. With three bones : 
the femur, fibula, and astragalus. 

Attachment of Muscles. To the 
inner tuberosity, the Semimembra- 
nosus : to the outer tuberosity, the 
Tibialis anticus and Extensor longus 
digitorum : to tho shaft ; its internal 
surface, tho Sartorius, Gracilis, and 
Semitendinosus ; to its external sur- 
face, the Tibialis anticus; to its poste- 


rior surface, the Popliteus, Soleus, Plexor longus digitorum, and Tibialis posticus : 
to the tubercle, the ligameutum patellae. 


The Fibula. (Figs. 109, 110.) 

' The Fibula is situated at the outer side of the leg. It is the smaller of the 
two bones, and in proportion to its length, the most slender of all the long bones } 
it is placed nearly parallel with the tibia. Its upper extremity is small, placed 
below the level of the knee joint, and excluded from its formation ; the lower 
extremity inclines a little forwards, so as to be on a plane anterior to that of the 
upper end, projects below the tibia, and forms the outer ankle. It presents for 

examination a shaft and two extremities. . 

The Upper Extremity, or Head, is of an irregular rounded form, presenting 
above a flattened articular facet, directed upwards and inwards, for articulation 
with a corresponding facet on the external tuberosity of the tibia. On the onter 
side is a thick and rough prominence, continued behind into ft pointed eminence, 
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the styloid process, which projects upwards from the posterior part of the head. 
Yhe prominence gives attachment to the tendon of the Biceps muscle, and to the 
long external lateral ligament of the knee, the ligament dividing the tendon into 
two parts- The summit of the styloid process gives attachment to the short 
external lateral ligament. The remaining part of the circumference of the head 
is rough, for the attachment, in front, of the anterior superior tibio-fibular liga- 
ment, and the upper and anterior part of the Peroneus longus ; and behind, to 
the posterior superior tibio-fibular ligament, and the upper fibres of the outer head 
of the Soleus muscle. 

The Lower Extremity , or external malleolus , is of a pyramidal form, some- 
what flattened from without inwards, and is longer, and descends lower than 
the internal malleolus. Its external surface is convex, subcutaneous, and con- 
tinuous with a triangular (also subcutaneous) surface on the outer side of the shaft. 
The internal surface presents in front a smooth triangular facet, broader above 
than below, and convex from above downwards, which articulates with a corre- 
sponding surface on the outer side of the astragalus. Behind and beneath the 
articular surface is a rough depression, which gives attachment to the posterior 
fasciculus of the external lateral ligament of the ankle. The anterior border is 
thick and rough, and marked below by a depression for the attachment of the 
anterior fasciculus of the external lateral ligament. The posterior border is broad 
and marked by a shallow groove, for the passage of the tendons of the Peroneus 
longus and brevis muscles. The summit is rounded, and gives attachment to the 
middle fasciculus of the external lateral ligament. 

The Shaft presents three surfaces, and three borders. The anterior border com- 
mences above in front of the head, runs vertically downwards to a little below the 
middle of the bone, and then curving a little outwards, bifurcates below. The two 
lines so formed bound the triangular subcutaneous surface immediately above the 
outer side of the external malleolus. This border gives attachment to an inter- 
muscular septum, which separates the muscles on the anterior surface from those 
on the external. 

The internal border or iuterosscom ridge , is situated close to the inner side of 
the preceding, and runs nearly parallel with it in the upper third of its extent, but 
diverges from it so as to include a broader space in the lower two- thirds. It 
commences above just beneath the head of the bone (sometimes it is quite indistinct 
for about an inch below the head), and terminates below at the apex of a rough 
triangular surface immediately above the articular facet of the external malleolus. 
It serves for the attachment of the interosseous membrane, and separates the 
extensor muscles in front, from the flexor muscles behind. The portion of bone 
included between the anterior and interosseous lines forms the anterior surface. 

The posterior border is sharp and prominent ; it commences abovo at the base 
of the styloid process, and terminates below in the posterior border of the outer 
malleolus. It is directed outwards above, backwards in the middle of its course, 
backwards and a little inwards below, and gives attachment to an aponeurosis 
which separates the muscles on the outer from those on the inner surface of the 
shaft. The portion of bone included between this line and the interosseous ridge, 
and which includes more than half of the whole circumference of the fibula, is 
known as the internal surface. Its upper thr^e- fourths are subdivided into two 
parts, an anterior and a posterior, by a very prominent ridge, the oblique line of 
the fibula, which commences above at the inner side of the head, and terminates 
by becoming continuous with the interosseous ridge at the lower fourth of the bone. 
The oblique line attaches an aponeurosis which separates the Tibialis posticus 
from the Soleus above, and the Flexor longus pollicis below. This line sometimes 
ceases just before approaching the interosseous ridge. 

« The <mterior surface is the interval between the anterior and interosseous lines. 
It is extremely narrow a ad flat in the upper third of its extent; broker and grooved 
longitudinally in its lower third ; it serves for the attachment of three muscles, 
the Extensor longus digitorum, Peroneus tertius, and Extensor longus polliois. 
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The external surface, much broader than the preceding, and often deeply 
grooved, is directed outwards in the upper two-thirds of its course, backwards in 
the lower third, where it is continuous with the posterior border of the external 
malleolus. This surface is completely occupied by the Peroneus longus and brevis 
muscles. 

The internal surface is the interval between the interosseous ridge and the 
posterior border, and occupies nearly two-thirds of the circumference of the bone. 
Its upper three-fourths are divided into an anterior and a posterior portion by a 
very prominent ridge already mentioned, the oblique line of the fibula. The 
anterior portion is directed inwards, and is grooved for the attachment of the 
Tibialis posticus muscle. The posterior portion is continuous below with the 
rough triangular surface above the articular facet of the outer malleolus ; it is 
directed backwards above, backwards and inwards at its middle, directly inwards 
below. Its upper fourth is rough, for the attachment of the Soleus muscle ; its 
lower part presents a triangular rough surface, connected to the tibia by a strong 
interosseous ligament, and between these two points, the entire surface is covered 
by the fibres of origip of the Flexor longus pollicis muscle. At about the middle 
of this surface is the nutritious foramen, which is directed downwards. 

In order to distinguish the side to which the bone belongs, hold it with the 

lower extremity downwards, and the broad 
1 1 2.— Plan of tlie Development of the groove for the Peronei tendons backwards, to- 
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wards the holder, the triangular subcutaneous 
surface will then be directed to the side to 
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ruus <xb<mt26' f ' f Articulations. With two bones ; the tibia and 

astragalus. 

’Development. By three centres (fig. 1 12); 
one for the shaft, and one for each extremity. 
Ossification commences in the shaft about the 
sixth week of foetal life, a little later than in 
the tibia, and extends gradually towards the ex- 
tremities. At birth both ends are cartilaginous. 
Ossification commences in the lower end in the 
second year, and in the upper one about the 
fourth year. The lower epiphysis, the first in 
which ossification commences, becomes united 
to the shaft first, contrary to the law which 
appears to prevail with regard to the junction 
of the epiphyses with the shaft : this takes 
place about the twentieth year ; the upper epi- 
physis is joined about the twenty-fifth year.* 
Attachment of Muscles. To the head, the 
^ Biceps, Soleus, and Peroneus longus : to the 
\u*alout 20 $y shaft, its anterior surface, the Extensor longus 
Jr digitorum, Peroneus tertius, and Extensor 

ext * 1 longus pollicis: to the internal surface, the 

Soleus, Tibialis posticus, and Flexor longus pollicis : to the external surface, the 
Peroneus longus and brevis. 

THE FOOT. (Figs. 113, 114.) 

The skeleton of the Foot consists of three divisions : the Tarsus, Metatarsus, and 
Phalanges. 

l " The Tarsus. 

The bones of the Tarsus are seven in number: viz., the calcaneum, or os calcis, 
astragalus, cuboid, scaphoid, internal, middle, and external cuneiform bones. 

* It will be observed that m the fibula, as in other Jong ; bones , the epiphysis towaid. 
which the nutritious artery is directed is the one first joined to the shaft. 
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The Calcaneum. 

Tlie Calcaneum, or Os Calcis , is the largest and strongest of the tarsal bones. 
It is irregularly cuboidal in form, and situated at the lower and back part of the 
foot, serving to transmit the weight of the body to the ground, and forming a strong 
lever for the muscles of the calf. It presents for examination, six surfaces ; supe- 
rior, inferior, external, internal, anterior, and posterior. 

The superior surface is formed behind, of the upper aspect of that part of 
the os calcis, which projects backwards to form the heol. It varies in length 
in different individuals ; is convex from side to side, concave from before back- 
wards, and corresponds above to a mass of adipose substance placed in front of 
<Ahe tendo Achillis. In the middle of the superior surface are two (sometimes three) 
articular facets, separated by a broad shallow groove, which is directed obliquely 
forwards and outwards, and is rough for the attachment of the interosseous liga- 
ment connecting the astragalus and os calcis. Of the two articular surfaces, the 
external is the larger, and situated on the body of the bone : it is of an oblong 
form, wider behind than in front, and convex from before backwards. The 
internal articular surface is supported on a projecting process of bone, called the 
lesser process of the calcaneum (sustentaculum tali) ; it is also oblong, concave lon- 
gitudinally, and sometimes subdivided into two parts, which differ in size and 
shape. More anteriorly is seen tlie upper surface 1 of the (j renter process , markod by 
a rough depression for the attachment of numerous ligaments, and the origin of 
the Extensor brevis digitorum muscle. 

The inferior surface is narrow, rough, uneven, wider behind than in front, 
and convex from side to side ; it is bounded posteriorly by two tubercles, 
separated by a rough depression ; the e eternal, small, prominent, and rounded, 
gives attachment to part of the Abductor minimi digiti ; the internal , broader and 
larger, for the support of the lieel, gives attachment, by it h prominent inner 
margin, to the Abductor polliois, and in front to the Flexor brovis digitorum 
muscles ; the depression between the tubercles attaches the Abductor minimi digiti, 
and plantar fascia. The rough surface in front of the tubercles gives attach- 
ment to the long plantar ligament, and to the outer hoad of the Flexor accessorius 
muscle ; and to a prominent tubercle nearer the anterior part of the bone, as well 
as to a transverse groove in front of it, is attached the short plantar ligament. 

The external surface is broad, flat, and almost subcutaneous ; it presents near 
its centre a tubercle, for the attachment of tlie middle fasciculus of the external 
lateral ligament. Behind the tubercle is a broad smooth surface, giving attach- 
ment, at its upper and anterior part, to the external astragalo- calcanean ligament ; 
and in front of the tubercle a narrow surface marked by two oblique grooves, 
separated by an elevated ridge : the superior groove transmits the tendon of the 
Peroneus brevis ; the inferior, the tendon of the Peroneus longus ; the intervening 
ridge gives attachment to a prolongation from the external annular ligament. 

The internal surface presents a deep concavity, directed obliquely downwards 
and forwards, for the transmission of the plantar vessels and nerves and Flexor 
tendons into the sole of the foot ; it affords attachment to part of the Flexor 
accessorius muscle. This surface presents an eminence of bone, the lesser process , 
which projects horizontally inwards from its upper and fore part, and to which a 
slip of the tendon of the Tibialis posticus is attached. This process is concave 
above, and supports the anterior articular surface of the astragalus ; below, it is 
convex, and grooved for the tendon of the Flexor longus pollicis. Its free margin 
is rough, for the attachment of ligaments. 

The anterior surface, of a somewhat triangular form, is smooth, concavo-con- 
vex, and articulates with the cuboid. It is surmounted, on its outer side, by a 
rough prominence, which forms an important guide to the surgeon in the per- 
formance of Chopart’s amputation. 

The posterior surface is rough, prominent, convex, and wider below than 
above. Its lower part is rough, for the attachment of the tendo Achillis f ^nd 
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of the Plantaria muscle; its upper part is smooth, coated with cartilage, and 
corresponds to a bursa which separates that tendon from the bone. 

Articulations. With two bones : the astragalus and cuboid. 

Attachment of Muscles. Part of the Tibialis posticus, the tendo Achillis, Plan-' 
taris, Abductor pollicis, Abductor minimi digiti, Flexor brevis digitorum, Flexor 
accessorius, and Extensor brevis digitorum. 

The Cuboid. 

The Culoid bone is placed on the outer side of the foot, in front of the os 
ealcis, and behind the fourth and fifth metatarsal bones. It is of a pyramidal 
shape, its base being directed upwards and inwards, its apex downwards and out- 
wards. It may be distinguished from the other tarsal bones, by the existence of 
a deep groove on its under surface, for the tendon of the Peroneus longus muscle. 
It presents for examination six surfaces ; three articular, and three non- articular. 

The non-articular surfaces are the superior, inferior, and external. The 
superior or dorsal surface , directed upwards and outwards, is rough, for the 
attachment of numerous ligaments. The inferior or plantar surfq$e presents 
in front a deep groove, which runs obliquely from without, forwards and inwards ; 
it lodges the tendon of the Peroneus longus, and is bounded behind by a promi- 
nent ridge, terminating externally in an eminence, the tuberosity of the cuboid, 
the surface of which presents a convex facet, for articulation with the sesamoid 
bone of the tendon contained in the groove. The ridge and surface of bone 
behind it are rough, for the attachment of the long and short plantar ligaments. 
A few fibres of the Flexor brevis pollicis may be traced to this surface. The 
external surface , the smallest and narrowest of the three, presents a deep notch, 
formed by the commencement of the peroneal groove. 

The articular surfaces are the posterior, anterior, and internal. The posterior 
surface is smooth, triangular, concavo-convex, for articulation with the anterior 
surface of the os calcis. The anterior , of smaller size, but also irregularly trian- 
gular, is divided by a vertical ridge into two facets ; the inner facet, quadrilateral 
in form, articulates with the fourth metatarsal bone ; the outer one larger and 
more triangular, articulates with the fifth metatarsal. The internal sun face is 
broad, rough, irregularly quadrilateral, presenting at its middle and upper part a 
small oval facet, for articulation with the external cuneiform bone ; and behind 
this (occasionally) a smaller facet, for articulation with the scaphoid ; it is rough 
in the rest of its extent, for the attachment of strong interosseous ligaments. 

To ascertain to which foot it belongs, hold the bone so that its under surface, 
poarked by the peroneal groove, looks downwards, and the large concavo-convex 
articular surface backwards, towards the holder ; the narrow non-articular surface 
marked by the commencement of the peroneal groove, will point to the side to 
which the bone belongs. 

Articulations. With four bones : the os calcis, external cuneiform, and the fourth 
and fifth metatarsal bones, occasionally with the scaphoid. 

Attachment of Muscles. Part of the Flexor brevis pollicis. 

The Astragalus. 

The Astragalus (fig. 1 13) is the largest of the tarsal bones, next to the os calcis. 
It occupies the middle and upper part of the tarsus, supporting the tibia above, 
articulating with the malleoli on either side, resting below* upon the os calcis, and 
joined in front to the scaphoid. This bone may easily be recognised by its large 
rounded head, by the broad articular facet on its upper convex surface, or by the 
two articular facets separated by a deep groove on its under concave surface. It 
presents six surfaces for examination. 

The superior surface presents, behind, a broad smooth trochlear surface, for 
articulation with the tibia. The trochlea is broader in front than behind, convex 
from before backwards, slightly concave from side to side ; in front of it is the 
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upper surface of the neck of the astragalus, rough for the attachment of ligaments. 
The inferior surface presents two articular facets separated by a deep groove. 
The groove runs obliquely forwards and outwards, becoming gradually broader 
and deeper in front : it corresponds with a similar groove upon the upper surface 
of the os calcis, and forms, when articulated with that bone, a canal, filled up 
in the recent state by the calcaneo-astragaloid interosseous ligament. Of the 
two articular facets, the posterior is the larger, of an oblong form, and deeply 
concave from side to side ; the anterior, although nearly of equal length, is nar- 
rower, of an elongated oval form, convex longitudinally, and often subdivided 
into two by an elevated ridge ; of these the posterior articulates with the lesser 
process of the os calcis ; the anterior, with the upper surface of the calcaneo- 
scaphoid ligament. The mterrial surface presents at its upper part a pear-shaped 
articular facet for the inner malleolus, continuous above with the trochlear surface ; 
below the articular surface is a rough depression, for the attachment of the deep 
portion of the internal lateral ligament. The external sun face presents a large 
triangular facet, concave from above downwards, for articulation with the external 
malleolus ; it is continuous above with the trochlear surface ; and in front of it is 
a rough depression for the attachment of the anterior fasciculus of tlie external 
lateral ligament. The anterior surface , convex and rounded, forms the head of 
the astragalus ; it is smdoth, of an oval form, and directed obliquely inwards and 
downwards ; it is continuous below with that part of the anterior facet on the 
under surface which rests upon the calcan^o- scaphoid ligament. The head is 
surrounded by a constricted portion, the neck of the astragalus. The posterior 
surface is narrow, and traversed by a groove, which runs obliquely downwards 
and inwards, and transmits the tendon of the Flexor longus pollicis. 

To ascertain to which foot it belongs, hold the bone with the broad articular 
surface upwards, and the rounded head forwards ; the lateral triangular articular 
surface for the external malleolus will then point to the side to which the bone 
belongs 

Articulations. With four bones ; tibia, fibula, os calcis, and scaphoid. 

Tiie ScArnom. 

The Scaphoid or Navicular bone, so called from its fancied resemblance to a boat, 
is situated at the inner side of the tarsus, beiween the astragalus behind and the 
three cuneiform bones in front. This hone may be distinguished by its form, 
being concave behind, convex, and subdivided into three facets in front. 

The anterior surface , of an oblong form, is convex from side to side, and sub- 
divided by two ridges into three, facets, for articulation with the three cuneiform 
bones. The posterior surface is oval, concave, broader externally than internally, 
and articulates with the rounded head of the astragalus. The superior surface is 
convex from side to side, and rough for the attachment of ligaments. The infeuor 
is somewhat concave, irregular, and also rough for the attachment of ligaments. 
The mtemal surface presents a rounded tubercular eminence, the tuberosity of the 
scaphoid, which gives attachment to part'of the tendon of the Tibialis posticus. 
The external surface is broad, rough, and irregular, for the attachment ol 
ligamentous fibres, and occasionally presents a small facet for articulation with the 
cuboid bone. 

To ascertain to which foot it belongs, hold the bone with the concave articular 
surface backwards, and the convex dorsal surface upwards ; the broad external 
surface will point to the side to which the bone belongs. 

A) tteulations. With four bones ; astragalus and three cuneiform; occasionally 
also with the cuboid. 

Attachment of Muscles. Part of the Tibialis posticus. 

The Cuneiform Bones have received their name from their wedge-like shape. 
They form with the cuboid the most anterior row of the tarsus, being placed 
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between the scaphoid behind, the three innermost metatarsal bones in front, and 
the cuboid externally. They are called the first, second, and third, counting from 
the inner to the outer side of the foot, and from their position, internal, middle, 
and external, t ? • 

* y J " The Internal Cuneiform. 

The Internal Cuneiform is the largest of the three. It is situated at the inner 
side of the foot, between the scaphoid behind and the base of the first metatarsal 
in front. It may be distinguished from the other two, by its large size, and its 
more irregular wedge-like form. Without the others, it may be known by the 
large kidney- shaped anterior articulating surface, and by the prominence on the 
non-articular surface (or base of the wedge), for the attachment of a large tendon. 
It presents for examination six surfaces. 

The internal surface is subcutaneous, and forms part of the inner border of the 
foot ; it is broad, quadrilateral, and presents at its interior inferior angle a smooth 
oval facet, over which the tendon of the Tibialis anticus muscle glides; in the rest 
of its extent it is rough, for the attachment of ligaments. The external surface is 
concave, presenting, along its superior and posterior borders, a narrow surface for 
articulation with the middle cuneiform behind, and second metatarsal bone in 
front : in the rest of its extent, it is rough for the attachment of ligaments, and 
prominent below, where it forms part of the tuberosity. The anterior surface , 
kidney- shaped, articulates with the metatarsal bone of the great toe. The 
posterior surfacp is triangular, concave, and articulates with the innermost and 
largest of the three facets on the anterior surface of the scaphoid. The inferior 
or plantar surface is rough, and presents a prominent tuberosity at its back part 
for the attachment of part of the tendon of the Tibialis posticus. It also gives 
attachment in front to part of the tendon of the Tibialis anticus. The superior 
surface is the narrow pointed end of the wedge, which is directed upwards and 
outwards ; it is rough for the attachment of ligaments. 

To ascertain to which side it belongs, hold the bone so that its superior narrow 
edge looks upwards, and the long articular surface forwards ; the external surface 
marked by its vertical and horizontal articular facets will point to the side to 
which it belongs. 

Articulations . With four bones : scaphoid, middle cuneiform, first and second 
metatarsal bones. 

Attachment of Muscles. The Tibialis anticus and posticus. 

The Middle Cuneiform. 

The Middle Cuneiform , the smallest of the three, is of very regular wedge- 
like form ; the broad extremity being placed upwards, the narrow end downwards. 
It is situated between the other two bones of the same name, and corresponds to 
the scaphoid behind, and the second metatarsal in front. It may be distinguished 
from the extomal cuneiform bone, which it much resembles in general appearance, 
by the articular facet, of angular form, which runs round the upper and back part 
of its inner surface. 

The anterior surface, triangular in form, and narrower than the posterior, 
articulates with the base of the second metatarsal bone. The posterior surface, 
also triangular, articulates with the scaphoid. The internal surface presents an 
articular facet, running along the superior and posterior borders, for articulation 
with the internal cuneiform, and is rough below for the attachment of ligaments. 
The external surface presents posteriorly a smooth facet for articulation with the 
external cuneiform bone. The superior surface forms the base of the wedge ; it 
is quadrilateral, broader behind than in front, and rough for the attachment of 
ligaments. The inferior surface , pointed and tubercular, is also rough for liga- 
mentous attachment. . 

To ascertain to which foot the bone belongs, hold its superior or dorsal surface 

L 
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upwards, the broadest edge being towards the holder : the smooth facet {limited 
to the posterior border) will then point to the side to which it belongs. 

Articulations. With four bones ; scaphoid, internal and external cuneiform, and 
second metatarsal bone. 


The External Cuneiform. 

The External Cuneiform , intermediate in size between the two preceding, is of 
a very regular wedge-like form, the broad extremity being placed upwards, the 
narrow end downwards. It occupies the centre of the front row of the tarsus 
between the middle cuneiform internally, the cuboid externally, the scaphoid 
behind, and the third metatarsal in front. It is distinguished from the internal 
cuneiform bone by its more regular wedge-like shape, and the absence of the 
kidney-shaped articular surface : from the middle cuneiform, by the absence of the 
bent, or angular, facet, and by the two articular facets which mark both its inner 
and outer surfaces. It has six surfaces for examination. 

The anterior surface, triangular in form, articulates with the third metatarsal bone. 
The posterior surface articulates with the most external facet of the scaphoid, and 
is rough below for the attachment of ligamentous fibres. The internal surface 
presents two articular facets separated by a rough depression ; the anterior one, 
situated at the superior angle of the bone, articulates with the outer side of the 
base of the second metatarsal bone ; the posterior one skirts the posterior border, 
and articulates with the middle cuneiform ; the rough depression between the tw r o 
gives attachment to an interosseous ligament. The external surface also presents 
two articular facets, separated by a rough nonarticular surface ; the anterior facet, 
situated at the superior angle of the bone, is small, and articulates with the inner 
side of the base of the fourth metatarsal, the posterior, and larger one, articulates 
with the cuboid ; the rough nonarticular surface serves for the attachment of an 
interosseous ligament. The threo facets for articulation with the three metatarsal 
bones are continuous with one another, and covered by a prolongation of the saint* 
cartilage ; the facets for articulation w T ith the middle cuneiform and scaphoid are 
also continuous, but that for articulation with the cuboid is usually separate. The 
superior or dorsal surface , of an oblong form, is rough for the attachment of liga- 
ments. The inferior or plantar surface is an obtuse rounded margin, and servos 
for the attachment of part of the tendon of the Tibialis posticus, part of the Flexor 
brevis pollicis, and ligaments. 

To ascertain to which side it belongs, hold the bone with the broad dorsal 
surface upwards, the prolonged edge backwards ; the separate articular facet for 
the cuboid will point to the proper side. 

Articulations. With six bones : the scaphoid, middle cuneiform, cuboid, and 
second, third, and fourth metatarsal bones. 

Attachment of Muscles. Part of Tibialis posticus, and Flexor brevis pollicis. 

The Metatarsal Bones. 

The Metatarsal bones are five in number ; they are long bones, and subdivided 
into a shaft, and two extremities. 

Common characters. The Shaft is prismoid in form, tapers gradually from the 
tarsal to the phalangeal extremity, and is slightly curved longitudinally, so as to 
be concave below, slightly convex above. The Posterior Extremity , or Base, is 
wedge-shaped, articulating by its terminal surface with the tarsal bones, and by its 
lateral surfaces with the contiguous bones ; its dorsal and plantar surfaces being 
rough for the attachment of ligaments. The Anterior Extremity, or Head , 
presents a terminal rounded articular surface, oblong from above downwards, and 
extending further backwards below than above. Its sides are flattened, and 
present a depression, surmounted by a tubercle, for ligamentous attachment. Its 
under surface is grooved in the middle line, for the passage of the Flexor tendon, 
and marked on each side by an articular eminence continuous with the terminal 
articular surface. 
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Peculiar characters. The First is remarkable for its great size, but is the shortest 
of all the metatarsal bones. The shaft is strong, and of -well-marked prismoid 
form. The posterior extremity presents no lateral articular facets; its terminal 
articular surface is of large size, of semilunar form, and its circumference grooved 
for the tarso-metatarsal ligaments ; its inferior angle presents a rough oval 
prominence, for the insertion of the tendon of the Peroneus longns. The head is 
of large size; on its plantar surface are two grooved facets, over which glide sesamoid 
bones ; the facets are separated by a smooth elevated ridge. 

The Second is the longest and largest of the remaining metatarsal bones ; being 
prolonged backwards, into the recess formed between the three cuneiform bones. 
Its tarsal extremity is broad above, narrow and rough below. It presents four 
articular surfaces : one behind, of a triangular form, for articulation with the 
middle cuneiform ; one at the upper part of its internal lateral surface, for articula- 
tion with the internal cuneiform ; and two on its external lateral surface, a superior 
and an inferior, separated by a rough depression. Each of the latter articular 
surfaces is divided by a vertical ridge into two parts ; the anterior segment of each 
facet articulates with the third metatarsal ; the two posterior (sometimes continuous) 
with the external cuneiform. 

The Third articulates behind, by means of a triangular smooth surface, with the 
external cuneiform ; on its inner side, by two facets, with the second metatarsal ; 
and on its outer side, by a single facet, with the third metatarsal. The latter 
facet is of circular form, and situated at the upper angle of the base. 

The Fourth is smaller in size than the preceding ; its tarsal extremity presents a 
terminal quadrilateral surface, for articulation with the cuboid ; a smooth facet on 
the inner side, divided by a ridge into an anterior portion for articulation with the 
third metatarsal, and a posterior portion for articulation with the external cunei- 
form; on the outer side a single facet, for articulation with the fifth metatarsal. 

The Fifth is recognised by the tubercular eminence on the outer side of its base. 
It articulates behind, by a triangular surface cut obliquely from without inwards, 
with the cuboid ; and internally, with the fourth metatarsal. 

Articulations. Each bone articulates with the tarsal bones by one extremity, and 
by the other with the first row of phalanges. The number of tarsal bones with 
which each metatarsal articulates, is one for the first, three for the second, one for 
the third, two for the fourth, and one for the fifth. 

Attachment of Muscles. To the first metatarsal bone, three : part of the Tibialis 
anticus, the Peroneus longus, and Eirst dorsal interosseous. To the second, three : 
the Adductor pollicis, and Eirst and Second dorsal interosseous. To the third, four : 
the Adductor pollicis, Second and Third dorsal, and Eirst plantar interosseous. To 
the fourth, four : the Adductor pollicis, Third and Fourth dorsal, and Second plantar 
interosseous. To the fifth, five : the Peroneus brevis, Peroneus tertius, Flexor brevis 
minimi digiti, Fourth dorsal, and Third plantar interosseous. 

Phalanges. 

The Phalanges of the foot, both in number and general arrangement, resemble 
those in the hand ; there being two in the great toe, and three in each of the other 
toes. 

The phalanges of the first row resemble closely those of the hand. The shaft is 
compressed from side to side, convex above, concave below. T he poster hr extremity 
is concave ; and* the anterior extremity presents a trochlear surface, for articulation 
with the second phalanges. 

The phalanges of the second row are remarkably small and short, but rather 
broader than those of the first row. 

The ungual phalanges, in form resemble those of the fingers; but they are 
smaller, flattened from above downwards, presenting a broad base for articulation 
with the second scow, and an expanded extremity for the support of the nail and 

end of the toe. _ _ _ 

Articulations. The first row, with the metatarsal bones, and second phalanges; 
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the second of the great toe, with the first phalanx, and of the others toes, with the 
first and third phalanges ; the third with the second row. 

Attachment of Muscles. To the first phalanges, great toe : innermost tendon of 
Extensor brevis digitoram, Abductor pollicis, Adductor pollicis, Flexor brevis 
pollicis, Transversus pedis. Second toe : First and Second dorsal interosseous. 
Third toe : Third dorsal and First plantar interosseous. Fourth toe : Fourth dorsal 
and Second plantar interosseous. Fifth toe : Flexor brevis minimi digiti, Abductor 
minimi digiti, and Third plantar interosseous. Second phalanges, great toe: 
Extensor longus pollicis, Flexor longus pollicis, Other toes : Flexor brevis 
digitoram, one slip from the Extensor brevis digitoram (except in the little toe), 
and Extensor longus digitoram. — Third phalanges : two slips from the common 
tendon of the Extensor longus and Extensor brevis digitoram, and the Flexor longus 
digitoram. 

Development of the Foot. (Fig. 115.) 

The Tarsal bones are each developed by a single centre, excepting the os calcis, 
which has an epiphysis for its posterior extremity. The centres make their 
appearance in the following order : in the os calcis, at the sixth month of foetal life ; 

115. — Plan of the Development of the Foot. 
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in the astragalus, about the seventh month ; in the cuboid, at the ninth month ; 
external cuneiform, during the first year ; internal cuneiform in the third year ; 
ihiddle cuneiform and scaphoid in the fourth year. The epiphysis for the posterior 
tuberosity of the os calcis appears at the tenth year, and unites with the rest of the 
bofie soon after puberty. 
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The Metatarsal bones are each developed by two centres : one for the shaft, and 
one for the digital extremity in the four outer metatarsal; one for the shaft, and one 
for the base in the metatarsal bone of the great toe. Ossification commences in 
the centre of the shaft about the seventh week, and extends towards either extremity, 
and in the digital epiphyses about the third year ; they become joined between the 
eighteenth and twentieth years. 

The Phalanges are developed by two centres for each bone : one for the shaft 
and one for the metatarsal extremity. 

Sesamoid Bones. 

These are small rounded masses, cartilaginous in early life, osseous in the adult, 
which are developed in those tendons which exert a great amount of pressure 
upon the parts over which they glide. It is said that they are more commonly 
found in the male than in the female, and in persons of an active muscular habit 
than in those who are weak and debilitated. They are invested throughout their 
whole surface by the fibrous tissue of the tendon in which they are found, excepting 
upon that side which lies in contact with the part over which they play, where 
they present a free articular facet. They may be divided into two kinds : those 
which glide over the articular surfaces of joints, and those which play over the 
cartilaginous facets found on the surfaces of certain bones. 

The sesamoid bones of the joints are, in the lower extremity, the patella, which 
is developed in the tendon of the Quadriceps extensor ; two small sesamoid bones, 
found in the tendons of the Flexor brevis pollicis, opposite the metatarso- 
phalangeal joint of the great toe, and occasionally one in the metatarso-pha- 
langeal joint of the second toe, the little toe, and, still more rarely, the third and 
fourth toes. 

In the upper extremity, there are two on the palmar surface of the metacarpo- 
phalangeal joint in the thumb, developed in the tendons of the Flexor brevis 
pollicis, occasionally one or two opposite the metacarpo-phalangeal articulations 
of the fore and little fingers, and, still more rarely, one opposite the same joints of 
the third and fourth fingers. 

Those found in the tendons which glide over certain bones, occupy the following 
situations : one in the tendon of the Peroneus longus, where it glides through the 
groove in the cuboid bone ; one appears late in life in the tendon of the Tibialis 
anticus, opposite the smooth facet on the internal cuneiform bone ; one is found in 
the tendon of the Tibialis posticus, opposite the inner side of the astragalus ; one 
in the outer head of the Gastrocnemius, behind the outer condyle of the femur ; 
and one in the Psoas and Iliacus, where they glide over the body of the pubes. 
Sesamoid bones are found occasionally in the tendon of the Biceps, opposite 
the tuberosity of the radius ; in the tendon of the Gluteus maximus, as it passes 
over the great trochanter ; and in the tendons which wind round the inner and 
outer malleoli. 


The author has to acknowledge valuable aid derived from the perusal of the works of 
Cloquet, Cruvelhier, Bourgery, and Boyer, especially of the latter. Reference has also been 
made to the following: — i Outlines of Human Osteology/ by F. 0 . Ward. ‘ A Treatise on 
the Human Skeleton, and Observations on the Limbs of Vertebrate Animals/ by G. M. 
Humphry. Holden’s ‘ Human Osteology.’ Henle’s i Handbuch der Systematischen Anatomie 
des Menschen. Erster Band. Erste Abtheilung. Knochenlehre.’ 4 Osteological Memoirs 
(The Clavicle)/ by Struthers. ‘On the Archetype and Homologies of the Vertebrate 
Skeleton/ and ‘ On the Nature of Limbs/ by Owen. — Todd and Bowman’s ‘ Physiological 
Amatomy/ and Kolliker’s ‘ Manual of Human Microscopic Anatomy/ contain the most 
complete account of the structure and development of bone. — The development of the bones 
is minutely described in ‘ Quain’s Anatomy/ edited by Sharpey and Ellis. — On the chemical 
analysis of bone, refer to ‘ Lehmann’s Physiological Chemistry/ translated by Day ; voL iii. 
p. i2. ‘Simon’s Chemistry/ translated by Day; vol. ii. p. 39 6 * A paper by Dr. Stark, 
< 0 n the Chemical Constitution of the Bones of the Vertebrated Animals ’ (Edinburgh 
Medical and Surgical Journal; vol. liii. p. 3°8) ; and Dr. Owen Rees’ paper in the 21st voL 
of the Medico-chirurgical Transactions. 



The Articulations. 

T HE various bones of which the Skeleton consists are connected together at 
different parts of their surfaces, and such connection is designated by the 
name of Joint or Articulation. If the joint is immoveable , as between the cranial 
and most of the facial bones, their adjacent margins are applied in almost close 
contact, a thin layer of fibrous membrane, the sutural ligament , and, at the base 
of the skull, in certain situations, a thin layer of cartilage being interposed. 
Where slight movement is required, combined with great strength, the osseous 
surfaces are united by tough and elastic fibro-cartilages, as in the joints of tho 
Spine, the sacro-iliac, and interpubic articulations ; but in the moveable joints, 
the bones forming the articulation are generally expanded for greater convenience 
of mutual connection, covered by an elastic structure, called cartilage , held toge- 
ther by strong bands or capsules, of fibrous tissue, called ligaments , and lined by 
a membrane, the synovial membrane , which secretes a fluid to lubricate the 
various parts of which the joint is formed : so that the structures which enter into 
the formation of a joint are bone, cartilage, fibro -cartilage, ligament, and synovial 
membrane. A 

Bone constitutes the fundamental element of all the joints. In the long bones, 
the extremities are the parts which form the articulations ; they are generally 
somewhat enlarged, consisting of spongy cancellous tissue, with a thin coating of 
compact substance. In the flat bones, tho articulations usually take place at the 
edges ; and, in the short bones, at various parts of their surface. The layer of 
compact bone which forms the articular surface, and to which the cartilage is 
attached, is called the articular lamella. It is of a white colour, extremely dense, 
and varies in thickness. Its structure differs from ordinary bone tissue in this 
respect, that it contains no Haversian canals, and its lacunee are much larger than 
in ordinary bone, and have no canaliculi. The vessels of the cancellous tissue, as 
they approach the articular lamella, turn back in loops, and do not perforate it ; 
this layer is consequently more dense, and firmer than ordinary bone, and is 
evidently designed to form a firm and unyielding support for the articular 
cartilage. 

Qartilage is firm, opaque, of a pearly- white or bluish- white colour ; in some 
varieties yellow ; highly elastic, readily yielding to pressure, and recovering its 
shape when the force is removed ; flexible, and possessed of considerable cohesive 
power. In mtbn, that form of cartilage which constitutes the original framework 
of the body, and which in time becomes ossified throughout the greater part of its 
extent, is called temporary cartilage. But there is another form of cartilage em- 
ployed in the construction of the body that is not prone to ossify, viz. permanent 
cartilage . This is found — i. In the joints, covering the ends of the bones 
(articular cartilage). 2. Forming a considerable part of the solid framework of 
the chest (costal cartilages). 3. Arranged in the form of plates or lamella? 
(membraniform) of greater or less thickness, which enter into the formation of the 
external ear, the nose, the eyelids, the Eustachian tube, the larynx, and the windpipe. 
They serve to maintain the shape of canals or passages, or to form tubes that require 
to be kept permanently open without the expenditure of vital force. 

Structure. Cartilage consists either of a parenchyma of nucleated cells, or the cells are 
imbedded in an intercellular substance or matrix. The cells , or cartilage corpuscles are con- 
tained in hollow cavities or lacunae in the intercellular substance, which appear to be 
lined by a firm, clear, or yellowish layer, the cartilage capsule. Under the influence of 
certain reagents, the cartilage cell shrinks up, and is separated from its capsule by a well- 
marked interval. The cartilage cells are usually round or oblong, sometimes flattened or 
fusiform. Each contains a nucleus, furnished occasionally with one or two nucleoli. The 
nuclei vary from sAnrto of an inch ; they sometimes contain fat globules, or appear 
converted into fat. The intercellular substance is either homogeneous, or finely granular, or 
fibrous. < 

In temporary cartilage^ the intercellular substance is not abundant $ bfit the cartilage cells 
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are numerous, and situated at nearly equal distances apart. The cells vary in shape and 
size, the majority being round or oval, and their nuclei are minutely granular. When 
ossification commences in the cartilage, the cells become arranged in clusters or rows, the 
ends of which are directed towards the ossifying part. 

In articular cartilage , the intercellular substance is more abundant than in the former 
variety ; it appears dim, like ground glass, and has a finely granular or homogeneous aspect. 
The cells are oval or roundish, from to ^ of an inch, the nuclei small and commonly 
vesicular, and parent cells are frequently seen enclosing two or more younger cells. On the 
surface of the cartilage the cells are numerous, and disposed in isolated groups of two three 
or four, the groups being flattened, and lying in planes parallel to the surface. ? In the 
interior, and. nearer the bone, they are less numerous, and assume more os less of a linear 
direction, pointing towards the surface. This arrangement appears to be connected with a 
corresponding peculiarity of structure in the matrix, and serves to explain the disposition 
which this form of cartilage has to break in a direction perpendicular to the surface, the 
broken surface being to the eye striated in the same direction. 

In the costal caHilages the intercellular substance is very abundant, finely mottled, and, 
in certain situations, presents a distinctly fibrous structure, the fibres being fine and parallel. 
This is most evident m advanced age. The cells, which are collected into groups, are larger 
than m any other cartilages of the body, being from to of an inch in diameter. 
Many contain two or more clear transparent nuclei, and some contain oil globules. Near the* 
exterior of the cartilage the cells are flattened, and lie parallel with the surface ; in the 
interior, the cells have a linear arrangement, the separate rows being turned in all directions. 

The ensiform cartilage of the sternum, the cartilages of the nose, and the cartilages of the 
larynx and windpipe (excepting the epiglottis and eornicula laryngis) resemble the costal 
cartilages in their microscopic characters. 

Reticular cartilage . The epiglottis, the eornicula laryngis, the cuneiform cartilages, the 
cartilage of the ear, of the eyelid, and of the Eustachian tube, are included in a separate 
class under the name of 1 reticular,’ i yellow,’ or ‘spongy’ cartilages. They are yellow, of 
a spongy texture throughout, more flexible than ordinary cartilage, and not prt>no to ossify. 
Tins variety of cartilage consists of an intercellular substance, composed or minute opaque 
fibres, which intersect each other in all directions, and are so arranged as to inclose numerous 
small oval spaces, in which the cartilage corpuscles are deposited. 


Articular cartilage forms a thin incrustation upon tho articular surfaces of 
bones, and is admirably adapted, by its elastic property, to break the force of con- 
cussions, and, by its smoothness, to afford perfect ease and freedom of movement 
between the bones. Where it covers the rounded ends of bones, upon which tho 
greatest pressure is received, it is thick at the centre, and becomes gradually 
thinner towards the circumference : an opposite arrangement exists where it lines 
the corresponding cavities. On the articular surfaces of the short bones, as the 
carpus and tarsus, the cartilage is disposed in a layer of uniform thickness through- 
out. The attached surface of articular cartilage is closely adapted, by a rough, 
uneven surface, to the articular lamella ; the free surface is smooth, polished, and 
partially covered by a perichondrium, prolonged from the periosteum, a short dis- 
tance over the cartilage ; in the foetus, an extremely thin prolongation of synovial 
membrane may be traced over the surface of the cartilage, according to Toynbee, 
but, at a later period of life, this cannot be demonstrated. Articular cartilage in 
the adult does not contain blood-vessels ; its nutrition being derived from the 
vessels of the synovial membrane which skirt the circumference of the cartilage, 
and from those of the adjacent bone, which are, however, separated from direct 
contact with the cartilage by means of the articular lamella. Mr. Toynbee has 
shown, that the minute vessels of the cancellous tissue, as they approach the 
articular lamella, dilate, and, forming arches, return into the substance of the bone. 
The vessels of the synovial membrane also advance forwards upon the circum- 
ference of the cartilage for a very short distance, and then return in loops ; they 
are only found on the parts not subjected to pressure. In the foetus, the vessels 
are said, by Toynbee, to advance for some distance upon the surface of the cartilage, 
beneath the synovial membrane ; but Kolliker, from more recent examination, 
doubts this. Lymphatic vessels and nerves have not, as yet, been traced in cartilage. 

Temporary cartilage , when in small mass, is not permeated by vessels, but when 
thicker than abo^t the £th of an inch, it contains canals hollowed out of its substance 
for the passage of vessels. In the costal cartilages , these canals are few in number 
but large and easily to be detected. 
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In the adult, a thin layer, the perichondrium, is prolonged from the periosteum 
over the costal and membraniform cartilages. It terminates without any well- 
defined edge. 

Fibro-cartilage is also employed in the construction of the joints, contributing 
to their strength and elasticity. It consists of a mixture of white fibrous and 
cartilaginous tissues in various proportions ; it is to the first of these two constitu- 
ents that its flexibility and toughness is chiefly owing, and to the latter its elas- 
ticity. The fibro-cartilages admit of arrangement into four groups, interarticular, 
connecting, circumferential, and stratiform. 

The interarticular fibro-cartilages ( menisci ) are flattened fibro- cartilaginous plates, 
of a round, oval, or sickle-like form, interposed between the articular cartilages of 
certain joints. They are free on both surfaces, thinner toward their centre than 
at their circumference, and held in position by their extremities being connected 
to the surrounding ligaments. The synovial membrane of the joint is prolonged 
over them a short distance from their attached margin. They are found in the 
temporo- maxillary, sterno- clavicular, acromio-clavicular, wrist and knee joints. 
These cartilages are usually found in those joints most exposed to violent con- 
cussions, and subject to frequent movement. Their use is — to maintain the 
apposition of the opposed surfaces in their various motions ; to increase the depth 
of the articular surface, and give ease to the gliding movement ; to moderate the 
effects of great pressure, and deaden the intensity of the shocks to which they may 
be submitted. 

The connecting fibro-cartilages are interposed between the bony surfaces of those 
joints which 4 admit of only slight mobility, as between the bodies of the vertebras, 
and the pubic symphyses ; they form discs, which adhere closely to both of the op- 
posed bones, and are composed of concentric rings of fibrous tissue, with cartilaginous 
laminae interposed, the former tissue predominating towards the circumference, the 
latter towards the centre. 

The circumferential fibro-cartilages consist of a rim of fibro- cartilage, which 
surrounds the margin of some of the articular cavities, as the cotyloid cavity of the 
hip, and the glenoid cavity of the shoulder ; they serve to deepen the articular 
surface and protect the edges of the bone. 

The stratiform fibro-cartilages are those which form a thin layer in the osseous 
grooves, through ^Hch the tendons of certain muscles glide. 

Ligaments are found in nearly all the moveable articulations ; they consist of 
bands of various jforms, serving to connect together the articular extremities of 
bones, and composed mainly of bundles of white fibrous tissue placed parallel with, 
or closely interfaced with, one another, and presenting a white, shining silvery 
aspect. Ligament is pliant and flexible, so as to allow of the most perfect freedom 
of movement, but strong, tough, and inextensile, so as not readily to yield under 
the most severely applied force ; it is, consequently, well adapted to serve as the 
connecting medium between the bones. Some ligaments consist entirely of yellow 
elastic tissue , as the ligamenta subflava, which connect together the adjacent 
archeft of the vertebrae, and the ligamentum nuchee. In these cases, it -will be 
observed that the elasticity of the ligament is intended to act as a substitute for 
muscular power. 

Synovial Membrane is a thin, delicate membrane, arranged in the form of a 
short wide tube, attached by its open ends to the margins of the articular ex- 
tremities of the bones, and covering the inner surface of the various ligaments 
which connect the articulating surfaces. It resembles the serous membranes in 
structure, but differs in the nature of its secretion, which is thick, viscid, and 
glairy, like the white of egg ; and hence termed synovia . The synovial membranes 
found in the body admit of subdivision into three kinds, articular, bursal, and vaginal. 

The articular synovial membranes are found in all the freely moveable joints. 
In the foetus, this membrane is said, by Toynbee, to be continued, over the surface 
of the cartilages ; but in the adult it is wanting, excepting at their circumference, 
upon which it enoroaches for a short distance : it then invests the inner surface of 
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the capsular or other ligaments enclosing the joint, and is reflected over the 
surface of any tendons passing through its cavity, as the tendon of the Popliteas 
in the knee, and the tendon of the Biceps in the shoulder. In most of the joints, 
the synovial membrane is thrown into folds, which project into the cavity. 
Some of these folds contain large masses of fat. These are especially distinct in 
the hip and the knee. Others are flattened folds, subdivided at their margins into 
fringe-like processes, the vessels of which have & convoluted arrangement. The 
latter generally project from the synovial membrane near the margin of the 
cartilage, and lie flat upon its surface. They consist of connective tissue, covered 
with epithelium, and contain fat cells in variable quantity, and, more rarely, 
isolated cartilage cells. They are found in most of the bursal and vaginal, as 
well as in the articular synovial membranes, and were described, by Clopton 
Havers, as mucilaginous glands, and as the source of the synovial secretion. 
Under certain diseased conditions, similar processes are fotucd covering the entire 
surface of the synovial membrane, forming a mass of pedunculated fibro-fatty 
growths, which project into the joiht, - 

The bur see are found interposed between surfaces which move upon each other, 
producing friction, as in the gliding of a tendon, or of ike integument over pro- 
jecting bony surfaces. They admit of subdivision into two kinds, the bursm 
mucosa >, and the synovial buna?. The former are large, v-simple, or irregular 
cavities in the subcutaneous areolar tissue* enclosing a clear viifcid fluid. They 
are found in various situations, as between the integument and fro&t of the patella, 
over the olecranon, the malleoli, and other prominent parts. The synovial bureau 
are found interposed between muscles or tendons as they play over projecting 
bony surfaces, as between the Glutei muscles and surface of the great trochanter. 
They consist of a thin wall of connective tissue, partially covered by epithelium, 
and contain a viscid fluid. Where one of these exists in the neighbourhood of a 
joint, it usually communicates with its cavity, as is generally the case with the 
bursa between the tendon of the Psoas and Iliacus, and the capsular ligament of 
the hip, or the one interposed between the under surface of the Subscapularis and 
the neck of the scapula. 

The vaginal synovial membranes (synovial sheaths) serve to facilitate the 
gliding of tendons in the osseo-fibrous canals through which they pass. The 
membrane is here arranged m the form of a sheath, one layer of which adheres io 
the wall of the canal, and the other is reflected upon the outer service of the con- 
tained tendon ; the space between the two free surfaces of the membrane, being 
partially filled with synovia. These sheaths are chiefly found surrounding the 
tendons' of the Flexor and Extensor muscles of the fingers and toes, as they pass 
through the osseo-fibrous canals in the hand or foot. 

Synovia is a transparent, yellowish-white, or slightly reddish fluid, viscid like 
the white of egg, having an alkaline reaction, and slightly saline taste. It consists, 
according to Frerichs, in the ox, of 94*85 water, 0*56 mucus and epithelium, 
0*07 fat, 3*51 albumen and extractive matter, and 0^99 salts. 

The Articulations are divided into three classes : Synarthrosis , or immoveable ; 
Amphiar thro sis, or mixed ; and or moveable joints. 

I. Synarthrosis. Immoveable Articulations. 

Synarthrosis includes all those articulations in which the surfaces of the bones are 
in almost direct contact, not separated by an intervening synovial cavity, and im- 
moveably connected with each other, as the joints between the bones of the 
cr aniu m and face, excepting those of the lower jaw The varieties of synarthrosis 
are three in number : Sutura, Schindylesis, and Gomphosis. 

Sutura (a sespn). Where the articulating surfaces are connected by a senes 
of processes and indentations interlocked together, it is termed sutura vera ; of 
which there are three varieties : sutura dentata, serrata and limbosa. The sur- 
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feces of the bones are not in direct contact, being separated by a layer of membrane 
continuous externally with the pericranium, internally with the dura mater. The 
mtura dentata (dens, a tooth) is so cajled from the tooth-like form of the projecting 
articular processes, as in the suture between the parietal bones. In the sutwra 
serrata ( serra , a saw), the edges of the two bones forming the articulation are 
serrated like the teeth of a fine saw, as between the two portions of the frontal 
bone. In the sutwra Imibosa (limbus, a selvage), besides the dentated processes, 
there is a certain degree of bevelling of the articular surfaces, so that the bones 
overlap one another, as in the suture betweeii the parietal and frontal bones. 
When the articulation is formed by roughened surfaces placed in apposition 
with one another, it is termed the false suture , mtura notha , of which there are 
two kinds : the eutura squamosa ( squama , a scale), formed by the overlapping 
, qjf^two contiguous bones by broad bevelled margins, as in the temporo-parietal 
(squamous) suture ; and the sutwra harmonia (hftpovia, a joining together ,) where 
there is simple apposition of two contiguous rough bony surfaces, as in the 
articulation between the two superior maxillary bones, or of the horizontal plates 
of the palate. 

Schindylesis (rr^ii hv\r}trti, a fissure') is that form of articulation in which a thin 
plate of bone is received into a cleft or fissure formed by the separation of two 
lamince of another, as in the articulation of the rostrum of the sphenoid, and per- 
pendicular plate of the ethmoid with the vomor, or in the reception of the latter in 
the fissure between the superior maxillary and palate bones. 

Gomphosis £yo/ji<f>o?, a nail ) is an articulation formed by the insertion of a conical 
process into a socket, as a nail is driven into a board ; this is not illustrated by any 
articulations between bones, properly so called, but is seen in the articulation of the 
teeth with the alveoli of the maxillary bones. 

2. Amphtarthrosis. Mixed Articulations. 

In this form of articulation, the contiguous osseous surfaces are connected 
together by*broad flattened discs of fibro-cartilage, which adhere to the ends of both 
bones, as in the articulation between the bodies of the vertebrae, and first two pieces 
of the sternum ; or the articulating surfaces are covered with fibro-cartilage, 
partially lined by synovial membrane, and connected together by external liga- 
ments, as in the sacro-iliac and pubic symphyses ; both these forms being capable 
of limited motion in every direction. The former resemble the syharthrodial 
joints in the continuity of their surfaces, and absence of synovial sac ; the latter, 
the diarthrodial. These joints occasionally become obliterated in old age ; as is 
frequently the case in the pubic articulation, and occasionally in the intervertebral 
and sacro-iliac. 

3. Diarthrosis. Moveable Articulations. 

This form of articulation includes the greater number of the joints in the body, 
mobility being their distinguishing character. They are formed by the approxi- 
mation of two contiguous bony surfaces, covered with cartilage, connected by 
ligaments, and lined by synovial membrane. The varieties of joints in this class, 
have been determined by the kind of motion permitted in each ; they are four in 
number : Arthrodia, Enarthrosis, Ginglymus, Diarthrosis rotatorius. 

Arthrodia is that form of joint which admits of a gliding movement; it is 
formed by the approximation of plane surfaces, or one slightly concave, the other 
slightly convex ; the amount of motion between them being limited by the liga- 
ments, or osseous processes, surrounding the articulation ; as in the articular pro- 
cesses of the vertebrae, temporo-maxillary, stemo- and acromio-clavicular, inferior 
radio-ulnar, carpal, carpo-metacarpal, superior tibio-fibular, tarsal, and tarso- meta- 
tarsal articulations. 

Enarthrosis is that form of joint which is capable of motion in all directions. 
It is formed by the reception of a globular head into a deep cup-like cavity (hence 
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the name ‘ball and socket’), the parts being kept in apposition by a capsular 
ligament strengthened by accessory ligamentous bands. Examples of this form of 
articulation are found in the hip and shoulder. 

Ginglymus , Hinge-joint (ytyyXvfjoc, a hinge). In this form of joint, the 
articular surfaces are moulded to each other in such a manner, as to permit 
motion only in two directions, forwards and backwards, the extent of motion at 
the same time being considerable. The articular surfaces are connected together 
by strong lateral ligaments, which form their chief bond of union. The most 
perfect forms of ginglymus are the elbow and ankle ; the knee is less perfect, as it 
allows a slight degree of rotation in certain positions of the limb : there are also 
the metatarso-phalangeal and phalangeal joints in the lower extremity, and the 
metacarpo- phalangeal and phalangeal joints in the upper extremity. 

Diarthrosis roiatorius (Lateral Ginglymus). Where the movement is limited 
to rotation, the joint is formed by a pivot- like process turning within a ring, or 
the ring on the pivot, the ring being formed partly of bone, partly of ligament. 
In the articulation of the odontoid process of the axis with the atlas, the ring is 
formed in front by the anterior arch of the atlas ; behind, by the transverse 
ligament; here the ring rotates round the odontoid process. In the superior 
radio-ulnar articulation, the ring is formed partly by the lessor sigmoid cavity of 
the ulna ; in the rest of its extent, by the orbicular ligament ; here, the head of 
the radius rotates within the ring. 

Subjoined, in a tabular form, are the names, distinctive characters, and examples 
of the different kinds of atticulations. 


Sufurct . Arti- 
culation by pro- 
cesses and in- < 
dentations inter- 
locked together. 


vity, and immoveably ' 
connected with each 
other. 

As in joints of 
cranium and face 
(except lower jaw). 


- De?itata, having 
tooth-like processes. 

As in interparietal 
suture. 

S errata, having 
serrated edges, like 
the teeth of a saw. 

As in interfrontal 
suture. 

Lbnhosa , having 
bevolled margins, 
and dentated pro- 
cesses. 

As in fronto-pa- 
rietal suture. 

" Squamosa , formed 
by thin bevelled mar- 
gins overlapping 
each other. 

As in Squamo- 
parietal suture. 

Ilarmonia , formed 
by the apposition of 
contiguous rough 
surfaces. 

As in intermaxil- 
lary suture. 

Articulation formed by the reception of a 


Sutwra vera 
(true) articulate J 
by indented bor- 
ders. 


Synarthrosis , or 
immoveable joint. 
Surfaces separated 
by fibrous membrane, 
without any inter- 
vening synovial ca- 


Sntura notha | 
(false) articulate 
by rough surfaces 


Schindylesis . 

thin plate of bone into a fissure of another. 

As in articulation of rostrum of sphenoid with vomer. 
Gomghosis. Articulation formed by the insertion of a 
conical process into a socket. 

The teeth. 
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Amphicurthrosis, 
Mixed Articulation. 


Diarthrosis, 
Moveable Joint. 


* 1 . Surfaces connected by fibro- cartilage, not separated by 
synovial membrane, and having limited motion. As in 
joints between bodies of vertebrae. 

2. Surfaces covered by fibro-cartilage; lined by a partial 
synovial membrane. As in sacro-iliac and pubic symphyses. 

• Arthrodia. Gliding joint ; articulations by plane surfaces, 

which glide upon each other. As in stemo- and acromio- 
clavicular articulations. ^ * * 

Enarthrosis. Ball and socket joint ; capable of motion in 
all directions. Articulations by a globular head received 
into a cup-like cavity. As in hip and shoulder joints. 

Qinglymus. Hinge joint; motion limited to two directions, 
forwards and backwards. Articular surfaoes fitted together 
so as to permit of movement in one plane. As in the elbow, 
ankle, and knee. 

Diarthrosis rotatorius or Lateral Qinglymus. Articulation 
by a pivot process turning within a ring, or ring around a 
pivot. As in superior radio-ulnar articulation, and atlo- 
axoid joint. 


The Kinds of Movement admitted in Joints. 

The movements admissible in joints may be divided into four kinds, gliding, 
angular movement, circumduction, and rotation. 

Gliding movement is the most simple kind of motion that can take place in a 
joint, one surface gliding over another. It is common to all moveable joints ; but 
in some, as in the articulations of the carpus and tarsus, it is the only motion 
permitted. This movement is not confined to plane surfaces, but may exist 
between any two contiguous surfaces, of whatever form, limited by the ligaments 
which enclose the articulation. 

Angular movement occurs only between the long bones, and may take place in 
four directions, forwards and backwards, constituting flexion and extension, or 
inwards and outwards, constituting abduction and adduction. The strictly gingly- 
moid or hinge joints admit of flexion and extension only. Abduction and adduction, 
combined with flexion and extension, are met with in the more moveable joints ; 
tts in the hip, shoulder, and metacarpal joint of the thumb, and partially in the 
wrist and ankle. 

Circumduction is that limited degree of motion which takes place between the 
head of a bone and its articular cavity, whilst the extremity and sides of the limb 
are made to circumscribe a conical space, the base of which corresponds with the 
inferior extremity of the limb, the apex with the articular cavity ; this kind of 
motion is best seen in the shoulder and hip joints. 

Rotation is the movement of a bone upon its own axis, the bone retaining the 
same relative situation with respect to the adjacent parts ; as in the articulation 
between the atlas and axis, where the odontoid process serves as a pivot around 
which the atlas turns ; or in the rotation of the radius upon the humerus, and also 
in the hip and shoulder. 

The articulations may be arranged into those of the trunk, those of the upper 
extremity, and those of the lower extremity. 

> ARTICULATIONS OF THE TRUNK. 

These may be divided into the following groups, viz. : — 

I. Of the vertebral column. VII. Of the cartilages of the ribs with 

II. Of the atlas with the axis. the sternum, and with each other. 

HL Of the atlas with the occipital bone. VIII. Of the sternum. 

IV. Of the axis with the occipital bone. IX. Of the vertebral column with the 
V, Of the lower jaw. pelvis. 

VT. Of the ribs with the vertebrae. X. Of the pelvis. 
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I. Articulations of the Vertebral Column. 

The different segments of the spine are connected together by ligaments, which 
admit of the same arrangement as the vertebrae. They may be divided into five 
sets. i. Those connecting the bodies of the vertebrae. 2. Those connecting the 
lamvncp. 3. Those connecting the articular processes. 4. Those connecting the 
spinous processes. 5. Those of the transverse processes . 

The articulations of the bodies of the vertebrae with each other, form a scries of 
amphiarthrodial joints : those between the articular processes form a series of 
arthrodial joints. 


1. The Ligaments of the Bodies. 

Anterior Common Ligament. Posterior Common Ligament. 

Intervertebral Substance. 

The Anterior Ccnnmon Ligament (figs. 116, 117, 124, 127) is a broad and strong 
band of ligamentous fibres, which extends along the front surface of the bodies of 
the vertebrae, from the axis to the sacrum. It is broader below than above, thicker 
in the dorsal than in the cervical or lumbar regions, and somewhat thicker opposite 
the front of the body of each vertebra, than opposite the intervertebral substance. 
It is attached, above, to the body of the axis by a pointed process, which is con- 
nected with the tendon of insertion of the Longus colli muscle ; and extends down 
as far as the upper bone of the sacrum. It consists of dense longitudinal fibres, 
which are intimately adherent to the intervertebral substance, and the prominent 
margins of the vertebrae ; but loss closely to the middle of the bodies. In the 
latter situation the fibres are exceedingly thick, and serve to fill up the concavities 
on their front surface, and to make the anterior surface of the spine more even. 
This ligament is composed of several layers of fibres, which vary in length, 
but are closely interlaced with each other. The most superficial or longest fibres 
extend between four or five vertebrae. A second subjacent set extend between 
two or three vertebrae ; whilst a third set, the shortest and deepest, extend from 
one vertebra to the next. At the side of the bodies, the ligament consists of a 
few short fibres, which pass from one vertebra to the next, separated from the 
median portion by large oval apertures, for the passage of vessels. 

The Posterior Common Ligament (figs. 116, 120) is situated within the spinal ' 
canal, and extends along the posterior surface of the bodies of the vertebrae, from 
the body of the axis above, where it is continuous with the occipito-axoid ligament, 
to the sacrum below. It is broader at the upper than at the lower part of the spine, 
and thioker in the dorsal than in the cervical or lumbar regions. In the situation 
of the intervertebral substance and contiguous margins of the vertebrae, where 
the ligament is more intimately adherent, it is broad, and presents a series of 
dentations with intervening concave margins ; but it is narrow and thick over the 
centre of the bodies, from which it is separated by tho vence basis vertebrae. This 
ligament is composed of smooth, shining, longitudinal fibres, denser and more com- 
pact than those of the anterior ligament, and composed of a superficial layer 
occupying the interval between three or four vertebras, and of a deeper layer, which 
extends between one vertebra and the next adjacent to it. It is separated from 
the dura mater of the spinal cord by some loose filamentous tissue, very liable to 
serous infiltration. 

The Intervertebral Substance (fig. Ji6) is a lenticular disc of fibro-cartHage, 
interposed between the adjacent surfaces of the bodies of the vertebrae, from the 
axis to the sacrum, and forming the chief bond of connexion between those bones. 
These discs vary in shape, size, and thickness, in different parts of the- spine. In 
shape they accurately correspond with the surfaces of the bodies between which 
they are placed, .being oval in the cervical and lumbar regions, and circular in the 
dorsal. Their size is* greatest in the lumbar region. In thickness tl*ew vary not 
only in the different regions of the spine, but in different parts of the VW& region ; 
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thus, they are uniformly thick in the lumbar region ; thickest, in front, in the 
cervical and lumbar regions which are convex forwards ; and behind, to a slight 
extent, in the dorsal region. They thus contribute, in a great measure, to the 
curvatures of the spine in the neck and loins ; whilst the concavity of the dorsal 
region is chiefly due to the shape of the bodies of the vertebrae. The interverte- 
bral discs form about one-fourth of the spinal column, exclusive of the first two 
vertebrae ; they are not equally distributed, however, between the various bones ; 
the dorsal portion of the spine having, in proportion to its length, a much smaller 
quantity than in the cervical and lumbar regions, which necessarily gives to the 
latter parts greater pliancy and freedom of movement. The intervertebral discs 
are adherent, by their surfaces, to the adjacent parts of the bodies of the vertebree ; 
and by their circumference are closely connected in front to the anterior, and 
behind to the posterior common ligament ; whilst, in the dorsal region, they are 
connected laterally, by means of the interarticular ligament, to the heads of those 
ribs which articulate with two vertebrae ; they, consequently, form part of the 
articular cavities in which the heads of these bones are received. 

ii 6. — Vertical Section of two Vertebrae and their Ligaments, 
from the Lumbar ltegion. 

anterior posterior 

COMMON COMMON 



The intervertebral substance is composed, at its circumference, of laminae of 
fibrous tissue and fibro-cartilage ; and, at its centre, of a soft, elastic, pulpy matter. 
The laminae are arranged concentrically one -within the other, with their edges 
turned towards the corresponding surfaces of the vertebrae, and consist of alternate 
plates of fibrous tissue and fibro-cartilage. These plates are not quite vertical in 
their direction, those near the circumference being curved outwards and closely 
approximated ; whilst those nearest the centre curve in the opposite direction, and 
are somewhat more widely separated. The fibres of which each plate is composed, 
are directed, for the most part, obliquely from above downwards ; the fibres of an 
adjacent plate have an exactly opposite arrangement, varying in their direction in 
every layer ; whilst in some few they are horizontal. This laminar arrangement 
belongs to about the outer half of each disc, the central part being occupied by a 
aoft, pulpy, highly elastic substance, of a yellowish colour, which rises up con- 
siderably above the surrounding level, when the disc is divided horizontally. This 
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substance presents no concentric arrangement, and consists of white fibrous tissue 
with cells of variable shape and size interspersed. The pulpy matter which is 
especially well developed in the lumbar region, is separated from immediate con- 
tact with the vertebra by the interposition of thin plates of cartilage. 

2. Ligaments connecting the Lamina. 

Ligamenta Subflava. 

The Ligamenta Subflava (fig. 1 1 6) are interposed between the laminae of the 
vertebra, from the axis to the sacrum. They are most distinct when seen from the 
interior of the spinal canal ; when viewed from the outer surface, they appear short, 
being overlapped by the laminae. Each ligament consists of two lateral portions, 
which commence on each side at the root of either articular process, and pass 
backwards to the point where the laminno converge to form the spinous process, 
where their margins are thickest, and separated by a slight interval, filled up wii h 
areolar tissue. These ligaments consist of yellow elastic tissue, the fibres of which, 
almost perpendicular in direction, are attached to the anterior surface of the 
margin of the lamina above, and to the posterior surface, as well as to the margin 
of the lamina below. In the cervical region, they are thin in texture, but very 
broad and long ; they become thicker in the dorsal region : and in the lumbar 
acquire very considerable thickness. Their highly elastic property serves to pre- 
serve the upright posture, and to assist in resuming it, after the spine has been 
flexed. These ligaments do not exist between the occiput and atlas, or between the 
atlas and axis. 


3. Ligaments connecting the Articular Processes. 

Capsular. 

The Capsular Ligaments (fig. 118) are thin and loose ligamentous sacs, attached 
to the contiguous margins of the articulating processes of each vertebras, through 
the greater part of their circumference, and completed internally by the ligamenta 
subflava. They are longer and more loose in the cervical than in the dorsal or 
lumbar regions. The capsular ligaments are lined on their inner surface by 
synovial membrane. 

4. Ligaments connecting the Spinous Processes. 

Inter- spinous. Supra-spinous. 

The Inter-spinous Ligaments (fig. 116), thin and membranous, are interposed 
between the spinous processes in the dorsal and lumbar regions. Each ligament 
extends from the root to near the summit of each spinous process, and connects 
together their adjacent margins. They are narrow and elongated in the dorsal 
region, broader, quadrilateral in form, and thicker in the lumbar region. 

The Supra-spinous Ligament is a strong fibrous cord, which connects together 
the apices of the spinous processes from the seventh cervical to the spine of the 
sacrum. It is thicker and broader in the lumbar than in the dorsal region, and 
intimately blended, in both situations, with the neighbouring aponeuroses. The 
most superficial fibres of this ligament connect three or four vertebra; those 
deeper seated pass between two or three vertebra ; whilst the deepest connect the 
contiguous extremities of neighbouring vertebra. 

5. Ligaments connecting the Transverse Processes. 

Inter-transverse. 

The Inter-transverse Ligaments consist of a few thin scattered fibres, interposed 
between the transverse processes. They are generally wanting in the cervical 
region ; in the dorsal, they are rounded cords ; in the lumbar region they are thin 
and membranous. 
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Actions . The movements permitted in the spinal column are, Flexion, Extension, 
Lateral movement, Circumduction, and Rotation. 

In Flexion, or movement of the spine forwards, the anterior common ligament 
is relaxed, and the intervertebral substances are compressed in front ; while the 
posterior common ligament, the ligamenta subflava, and the inter- and supra- 
spinous ligaments, are stretched, as well as the posterior fibres of the interver- 
tebral discs# The interspaces between the laminse are widened, and the inferior 
articular processes of the vertebrae above glide upwards, upon the articular pro- 
cesses of the vertebrae below. Flexion is the most extensive of all the movements 
of the spine. 

, In Extension, or movement of the spine backwards, an exactly opposite dispo- 
sition of the parts takes place. This movement is not extensive, being limited by 
the anterior common ligament, and by the approximation of the spinous processes. 

Flexion and extension are most free in the lower part of the lumbar, and in the 
cervical regions ; extension in the latter region being greater than flexion, the 
reverse of which is the case in the lumbar region. These movements are least free 
in the middle and upper part of the back. 

In Lateral Movement, the sides of the intervertebral discs are compressed, the 
extent of motion being limited by the resistance offered by the surrounding liga- 
ments, and by the approximation of the transverse processes. This movement may 
take place in any part of the spine, but is most free in the neck and loins. 

Circumduction is very limited, and is produced merely by a succession of the 
preceding movements. * 


117. — Occipito-Atloid and Atlo-Axoid Ligaments. Front View. 



Rotation is produced by the twisting of the intervertebral substances ; this, 
although only slight between any two vertebra, produces a great extent of move- 
ment, when it takes place in the whole length of the spine, the front of the 
|x>lumn being turned to one or the other side. This movement takes place only to 
u \Stight extent in the neck, but is more free in the k w fr e r part of the dorsal and 
lumbar regions. 

* It is thus seen, that the cervical region enjoys the greatest extent of each 
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variety of movement, flexion and extension especially being very free. La the 
dorsal region, especially at its tipper part, the movements aremoat limited'; flexion 
extension, and lateral motion taking place only to a slight extent. ' 5 


II. Articulation op the Atlas with the Axis. 

The articulation of the anterior arch of the atlas with the odontoid process forms 
a lateral ginglymoid joint, whilst that between the articulating processes of the 
two bones forms a double arthrodia. The ligaments which connect these bones 
are, the 

Two Anterior Atlo-Axoid. Transverse. 

Posterior Atlo-Axoid, Two Capsular. 

Of the Two Anterior Atlo-Axoid Ligaments (fig. 117), the more superficial is 
a rounded cord, situated in the middle line ; it is attached, above, to the tubercle 
on the anterior arch of the atlas ; below, to the base of the odontoid process and 
body of the axis. The deeper ligament is a membranous layer, attached, above, 
to the lower border of the anterior arch of the atlas ; below, to the base of the 
odontoid process, and body of the axis. These ligaments are in relation, in front, 
with the Recti antici majores. 

The Posterior Atlo-Axoid Ligament (fig. 1 1 8) is a broad and thin membranous 
layer, attached, above, to the lower border of the posterior arch of the atlas; 


1 1 8. — Occipito-Atloid and Atlo-Axoid Ligaments. Posterior View. 



below, to the upper edge of the laminae of the axis. This ligament supplies the 
place of the liganjenta subflava, and is in relation, behind, with the Inferior oblique 
muscles. 


M 
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The Trcmwerse Ligament, * {figs. 119, 120) is a thick and strong ligamentous 
band, which arches across the ring of the atlas, and serves to retain the odontoid 
process in firm connection with its anterior arch. This ligament is flattened from 
before backwards, broader and thicker in the middle than at either extremity, and 
firmly attached on each side of the atlas to a small tubercle on the inner surface 
of its lateral mass. As it crosses the odontoid process, a small fasciculus is 
derived from its upper and lower borders ; the former passing upwards, to be 
inserted into the basilar process of the occipital bone ; the latter, downwards, to 
be attached to the root of the odontoid process : hence, the whole ligament has 
received the name of cruciform . The transverse ligament divides the ring of the 
atlas into two unequal parts : of these, the posterior and larger serves for the 
transmission of the cord and its membranes : the anterior and smaller contains the 
odontoid process. Since the lower border of the space between the anterior arch 


1 1 9. — Articulation between Odontoid Process and Atlas. 



of the atlas and the transverse ligament is smaller than the upper (because the 
transverse ligament embraces firmly the narrow neck of the odontoid process), 
thiB process is retained in firm connection with the atlas when all the other liga- 
ments have been divided. 

The Oajpsular Ligaments are two thin and loose capsules, connecting the 
articular surfaces of the atlas and axis, the fibres being strongest on the anterior 
and external part of the articulation. 

There are four Synovial Membranes in this articulation. One lining the 
inner surface of each of the capsular ligaments : one between the anterior surface 
of the odontoid process and the anterior arch of the atlas : and one between the 
posterior surface of the odontoid process and the transverse ligament. The latter 
often communicates with those between the condyles of the occipital bone and the 
articular surfaces of the atlas. 

Actions . This joint is capable of great mobility, and allows the rotation of the 
atlas, and, with it, of the cranium upon the axis, the extent of rotation being 
limited by the odontoid ligaments. 


Articulations of the Spine with the Cranium. 

The ligaments connecting the spine with the cranium may be divided into two 
sets, those connecting the occipital bone with the atlas, and those connecting the 
occipital bone with the axis. 

* It has been found necessary to describe the transverse ligament with those of the 
atlas and axis ; but the student must remember that it is really a portion of the mechanism 
by which die movements of the head on the spine are regulated 5 so that the connections 
between the atlas and axis ought always to be studied together with those between the 
latter bones and the skull. 



ATLAS WITH T&E OCCIPITAL BONE. 


163 


HI. Abticulation of the Atlas with the Occipital Bone. 


This articulation is a double arthrodia. Its ligaments are the 

Two Anterior Oecipito-Atloid. 

Posterior Occipito-Atloid. 

Two Lateral Occipito-Atloid. 

Two Capsular. 

Of the Two Anterior Ligaments (fig. 1 1 7), the superficial is a strong, narrow, 
rounded cord, attached, above, to the basilar process of the occiput ; bolow, to the 
tubercle on the anterior arch of the atlas : the deeper ligament is a broad and 
thin membranous layer, which passes between the anterior margin of the foramen 
magnum above, and the whole length of the upper border of the anterior arch of 
the atlas below. This ligament is in relation, in front, with the Recti antici 
minores ; behind, with the odontoid ligaments. 

The Posterior Occipito-Atloid Ligament (fig. 118) is a very broad but thin 
membranous lamina, intimately blended with the dura mater. It is connected, 
above, to the posterior margin of the foramen magnum ; below, to the upper border 
of the posterior arch of the atlas. This ligament is incomplete at each side, and 
forms, with the superior intervertebral notch, an opening for the passage of the 
vertebral artery and sub-occipital nerve. It is in relation, behind, with the Recti 
postici minores and Obliqui supcriores ; in front, with the dura mater of the spinal 
canal, to which it is intimately adherent. 

120 . — Occipito-Axoid and Atlo-Axoid Ligaments. Posterior View, obtained by removing 
the arches of the Vertebrae and the posterior part of the Skull. 
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The Lateral Ligaments are strong fibrous bands, directed obliquely upwards 
and inwards, attached above to the jugular process of the occipital bone ; below, 
to the base of the transverse process of the atlas. 

The Oapsulm Ligaments surround the condyles of the occipital bone, end con- 
nect them with the articular surfaces of the atlas ; they consist of thin and loose 
capsules, which enclose the synovial membrane of the articulation. The synovial 
membranes between the occipital' bone and atlas communicate occasionally with 
that betweeh the posterior surface of the odontoid process and transverse Hgwnent. 

m2 
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Action*. The movements permitted in tins joint are flexion and extension, 
which give rise to the ordinary forward or backward nodding of the head, besides 
slight lateral motion to one or the other side. When either of these actions is 
carried beyond a slight extent, the whole of the cervical portion of the spine assists 
in its production. According to Cruveilhier, there is a slight motion of rotation in 
this joint. 

IV. Articulation of the Axis with the Occipital Bone. 

Occipito-Axoid. Three Odontoid. 

To expose these ligaments, * the spinal canal should be laid open by removing 
the posterior arch of the atlas, the laminae and spinous process of the axis, and the 
portion of the occipital bone behind the foramen magnum, as seen in fig. 1 20. 

The Occipito-Axoid Ligament (Apparatus ligamentosus colli) is situated at the 
upper part of the front surface of the spinal canal. It is a broad and strong 
ligamentous band, which covers the odontoid process and its ligaments, and appears 
- tAbe a prolongation upwards of the posterior common ligament of the spine. It 
is Attached, below, to the posterior surface of the body of the axis, and becoming 
expanded as it ascends, is inserted into the basilar groove of the occipital bone, in 
front of the foramen magnum. 

Relations . By its anterior surface, it is intimately connected with the transverse 
ligament, by its posterior surface with the dura mater. By cutting this ligament 
across, and turning its ends aside, the transverse and odontoid ligaments are exposed. 

The Odontoid or Chech Ligaments are strong, rounded, fibrous cords, which 
arise one on either side of the apex of the odontoid process, and passing obliquely 
upwards and outwards, are inserted into the rough depressions on the inner side 
of the condyles of the occipital bone. In the triangular interval left between these 
ligaments and the margin of the foramen magnum, a third strong ligamentous 
band (ligamentum suspensorium) may be seen, which passes almost perpendicularly 
from the apex of the odontoid process to the anterior margin of the foramen, being 
intimately blended with the anterior occipito-atloid ligament, and upper fasciculus 
of the transverse ligament of the atlas. 

.Actions. The odontoid ligaments serve to limit the extent to which rotation 
of the cranium may be carried; hence they have received the name of check 
ligaments . 

V. Temforo-Maxillary Articulation. 

This is an arthrodial joint ; the parts entering into its formation are, on each 
side, the anterior part of the glenoid cavity of the temporal bone and the eminentia 
articularis above ; with the condyle of the lower jaw below. The ligaments are 
the following : 

External Lateral. Stylo-maxillary. 

Internal Lateral. Capsular. 

Interarticular Fibro-cartilage. 

The External Lateral Ligament (fig. 121) is a short, thin, and narrow fasci- 
culus, attached above to the outer surface of the zygoma and to the rough tubercle 
on its lower border ; below, to the outer surface and posterior border of the neck 
of the lower jaw. This ligament is broader above than below ; its fibres are 
placed parallel with one another, and directed obliquely downwards and back- 
wards. Externally, it is covered by the parotid gland, and by the integument. 
Internally, it is in relation with the interarticular fibro-cartilage and the synovial 
membVaues. 

t The Internal Lateral Ligament (fig. 122) is a long, thin, and loose band, which 
is attached afe^ve to the spinous process of the sphenoid bone, and becoming broader 
as it descends, wAinserted into the inner margin of the dental foramen. Its outer 
surface is in relaffen above with the External pterygoid muscle ; lower down it is 
separated from thJmeok of the condyle by the internal maxillary artery ; and still 
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more inferiorly the inferior dental vessels and nerve separate it from the ramu s of 
the jaw. Internally it is in relation with the Internal pterygoid.* 

1 2 1 . — Temporo-Maxillary Articulation. External View. 



The Stylo-Maxillary Ligament is a thin aponeurotic cord, which extends from near 

the apex of the styloid 

,22 — Temporo-Maxillary Articulation. Internal View. process of the temporal 

bone, to the angle and 
posterior border of the 
ramus of the lower jaw, 
between the Masseter 
and Internal pterygoid 
muscles This ligament 
separates the parotid 
from the sub-maxillary 
gland, and has attached 
to its inner side, part 
of the fibres of origin 
of the Stylo-glossns 
muscle Although usu- 
ally classed among the 
ligaments of the jaw, it 
can only be considered 
as an accessory in the 
articulation 

Along with the stylo- 
maxillary ligament, al- 
though in no way con- 
nected with the functions of the lower jaw, may be described the stylo-hyoiil 
ligament . This is a fibrous cord, which continues the styloid process down to the 
hyoid bon£, being attached to the tip of the former and the small cornu of the 

latter It is often more or less ossified. 

« 

* Dr. Humphry describes the internal portion of the capsular ligament separately, as 
the short internal lateral ligament ; and it certainly seems as deserving of a separate 
description as the external lateral ligament is. 
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The Capsular Ligament consists of a thin and loose ligamentous capsule, 
attached above to the circumference of the glenoid cavity and the articular surface 
immediately in front : below, to the neck of the condyle of the lower jaw. It 
consists of a few thin scattered fibres, and can hardly be considered as a distinct 
ligament ; it is thickest at the back part of the articulation. 

The Interarticular fibro- cartilage (fig. 123) is a thin plate of an oval form, 
placed horizontally between the condyle of the jaw and the glenoid cavity. 
Its upper surface is concave from before backwards, and a little convex trans- 
versely, to accommodate itself to the form of the glenoid cavity. Its under surface, 
where it is in contact with the condyle, is concave. Its circumference is con- 
nected externally to the external lateral ligament; internally, to the capsular 
ligament; and in front to the tendon of the External pterygoid muscle It is 
thicker at its circum- 
ference, especially be- la 3* — Vertical Section of Temporo -Maxillary Articulation, 

hind, than at its centre, 
where it is sometimes 
perforated. The fibres 
of which it is composed 
have a concentric ar- 
rangement, more appa- 
rent at the circumfer- 
ence than at the centre. 

Its surfaces are smooth, 
and divide the joint into 
two cavities, each of 
which is furnished with 
a separate synovial 
membrane. When the fibro- cartilage is 
are continuous with one another. 



perforated, the synovial membranes 


The Synovial Membranes , two in number, are placed one above, and the other 
below the fibro-cartilage. The upper one, the larger and looser of the two, is con- 
tinued from the margin of the cartilage covering the glenoid cavity and eminentia 
articularis, over the upper surface of the fibro-cartilage. The lower one is inter- 
posed between the under surface of the fibro-cartilage and the condyle of the jaw, 
being prolonged downwards a little further behind than in front. 

The Nerves of this joint are derived ffom the auriculo-temporal and masseteric 
branches of the inferior maxillary. 

Actions . The movements permitted in this articulation are very extensive. 
Thus, the jaw may be depressed or elevated, or it mayjbe carried forwards or back- 
wards, or from side to side. It is by the alternation of these movements performed 
in succession, that a kind of rotatory movement of the lower jaw upon the upper 
takes place, which materially assists in the mastication of the food. 

If the movement of depression is carried only to a slight extent, the condyles 
remain in the glenoid cavities, their anterior part descending only slightly ; but if 
depression is considerable, the condyles glide from the glenoid fossse on to the 
articular e min ences, carrying with them the interarticular fibro-cartilages. When 
this movement is carried to too great an extent, as, for instance, during a convul- 
sive yawn, .dislocation of the condyle into the zygomatic fossa may occur ; the 
interarticular cartilage being carried forwards, and the capsular ligament ruptured. 
When the jaw is elevated, after forced depression, the condyles and fibro-cartilages 
are carried backwards into their original position. When the jaw is carried 
horizontally forwards and backwards, or from side to side, a horizontal gliding 
movement of the fibro-cartilages and condyles upon the glenoid cavities takes 
place in the corresponding direction. 


VI. Articulation of the Ribs with the Vertebra. 
articulation of the ribs with the vertebral column, may be divided into two 
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sets. 1 . Those which connect the heads of the ribs with the bodies of the vertebra ; 
2. Those which connect the neck and tubercle of the* ribs with the transverse 
processes. 


1. Articulation between the Heads op the Ribs and the Bodies 
of the Vertebre. (Fig. 124-) 

These constitute a series of ginglymoid joints, formed by the articulation of the 
heads of the ribs with the cavities on the contiguous margins of the bodies of the 
dorsal vertebra, connected together by the following ligaments : — 

Anterior Costo- vertebral or Stellate. 

Capsular. 

Interartieular. 

The Anterior Costo- vertebral or Stellate Ligament connects the anterior part of 

the head of each rib 
with the sides of the 
bodies of two vertebra, 
and tKe intervertebral 
disc between them. It 
consists of three flat 
bundles of ligamentous 
fibres, which radiate 
from the anterior part 
of the head of the rib. 
The superior fasciculus 
passes upwards to be 
connected with the body 
of the vertebra above ; 
the inferior one descends 
to the body of the ver- 
tebra below ; and the 
middle one, the smallest 
and least distinct, passes 
horizontally inwards to 
be attached to the inter- 
vertebral substance. 

Relations. In front, 
with the thoracic gan- 
glia of the sympathetic, 
the pleura, and, on the right side, with the vena azygos major ; behind, with the 
interartieular ligament and synovial membranes. 

In the first rib, which articulates with a single vertebra only, this ligament does 
not present a distinct division into three fasciculi ; its superior fibres, however, pass 
to be attached to the body of the last cervical vertebra, as well as to the body of 
the vertebra with which the rib articulates. In the eleventh and twelfth nbs also, 
which likewise articulate with a single vertebra, the division does not exist; bu 
the upper fibres of the ligament, in each case, are connected with t e ve ra 
above, as well as that with which the ribs articulate. * 

The Capsular Ligament is a thin and loose ligamentous bag, which surrounds 
the joint between the head of the rib and the articular cavity formed y junc- 
tion of the vertebra. It is very thin, firmly connected with the anterior ligament, 
and most distinct at the upper and lower parts of the articulation. 

The Interartieular Ligament is situated in the interior of the joint, It consis 
of a short band erf fibres, flattened from above downwards, attached by one extremity 
to the sharp crest on the head of the rib, and by the other to the intervertebral 
disc. It divides the joint into two cavities, which have no communication with 


124.. — Costo-vertebral and Costo-transverse Articulations. 
Anterior View. 
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one another, but are each lined by a separate synovial membrane. In the first, 
eleventh, and twelfth ribs, the interarticular ligament does not exist ; consequently, 
there is but one synovial membrane. 

Actions . The movements permitted in these articulations are limited to eleva- 
tion, depression, and a slight amount of movement forwards and backwards. The 
mobility, however, of the different ribs varies very much. The first rib is almost 
immoveable, excepting in deep inspiration. The movement of the second rib is 
also not very extensive. In the other ribs, their mobility increases successively to 
the last two, which are very moveable. The ribs are generally more moveable in 
the female than in the male. 


2. Articulation of the Neck and Tubercle of the Ribs with the 
Transverse Processes. (Fig 125 ) 

The ligaments connecting these parts are — 

Anterior Costo-Transverse. 

Middle Costo-Transverse (Interosseous). 

Posterior Costo-Transverse. 

Capsular. 

The Anterior Costo-Trcmsverae Ligament is a broad and strong band of fibres, 
attached below to the sharp crest on the upper border of the neck of each rib, and 
passing obliquely upwards and outwards, to the lower border of the transverse 


125 — Costo-Transverse Articulation. Seen from above. 



process immediately above. It is broader below than above, broader and thinner 
between the lower ribs than between the upper, and more distinct in front than 
behind. This ligament is in relation, in front, with the intercostal vessels and 
nerves; behind, with the Longissimus dorsi. Its internal border completes an 
aperture formed between it and the articular processes, through which pass the 
posterior branches of the intercostal vessels and nerves. Its external border is 
continuous with a thin aponeurosis, which covers the External intercostal muscle. 

The first and last ribs have no anterior costo- transverse ligament. 

Th$ Middle Costo- Transverse or Interosseous Ligament consists of short, but 
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strong, fibres, which, pass between the rough surface on the posterior part of the 
neck of each rib, and the anterior surface of the adjacent transverse process. In 
order folly to expose this ligament, a horizontal section should be made across the 
transverse process and corresponding part of the rib ; or the rib may be forcibly 
separated from the transverse process, and its fibres put on the stretch. 

In the eleventh and twelfth ribs , this ligament is quite rudimentary. 

The Posterior Costo-Trcmsverse Ligament is a short, but thick and strong, 
fasciculus, which passes obliquely from the summit of the transverse process to the 
rough non-articular portion of the tubercle of the rib. This ligament is shorter 
and more oblique in the upper, than in the lower ribs. Those corresponding to 
the superior ribs ascend, and those of the inferior one slightly descend. 

In the eleventh and twelfth ribs , this ligament is wanting. 

The articular portion of the tubercle of the rib, and adjacent transverse process, 
form an arthrodial joint, provided with a thin capsular ligament attached to 
the circumference of the articulating surfaces, and enclosing a small synovial 
membrane. 

In the eleventh and twelfth ribs , this articulation is wanting. 

Actions. The movement permitted in these joints, is limited to a slight gliding 
motion of the articular surfaces one upon the other. 


VII. Articulation of the Cartilages of the Ribs with the Sternum, etc. (Fig. 1 26.) 

The articulation of the cartilages of the true ribs with the sternum are arthro- 
dial joints. The ligaments connecting them are — 

Anterior Costo- Sternal. 

Posterior Costo- Sternal. 

Capsular. 

The Anterior Costo- Sternal Ligament is a broad and thin membranous band 
that radiates from the inner extremity of the cartilages of the true ribs to the 
anterior surface of the sternum. It is composed of fasciculi, which pass in 
different directions. The superior fasciculi ascend obliquely, the inferior pass 
obliquely downwards, and the middle fasciculi horizontally. The superficial fibres 
of this ligament are the longest ; they intermingle with the fibres of the ligaments 
above and below them, with those of the opposite sido, and with the tendinous 
fibres of origin of the Pectoralis major ; forming a thick fibrous membrane, which 
covers the surface of the sternum. This is more distinct at the lower than at the 
upper part. 

The Posterior Costo- Sternal Ligament , less thick and distinct than the ante- 
rior, is composed of fibres which radiate from the posterior surface of the sternal 
end of the cartilages of the true ribs, to the posterior surface of the sternum, 
becoming blended with the periosteum. 

The Capsular Ligament surrounds the joints formed between the cartilages of 
the true ribs and the sternum. It is very thin, intimately blended with the 
anterior and posterior ligaments, and strengthened at the upper and lower part of 
the articulation by a few fibres, which pass from the cartilage to the side of the 
sternum. These ligaments protect the synovial membranes. 

Synovial Membranes. The cartilage of the first rib is directly continuous with 
the sternum, without any synovial membrane. The cartilage of the second 
rib is connected with the sternum by means of an interarticular ligament, attached 
by one extremity to the cartilage of the second rib, and by the other extremity to 
the cartilage which unites the first and second pieces of the sternum. This 
articulation is provided with two synovial membranes. That of the third rib has 
also two synovial membranes ; and that of the fourth, fifth, sixth, and seventh, 
each a single synovial membrane. Thus there are eight synovial cavities in the 
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articulations between the costal cartilages of the true ribs and the sternum. They 
may be demonstrated by removing a thin section from the anterior surface of the 
sternum and cartilages, as seen in the figure. After middle life, the articular 
surfaces lose their polish, become roughened, and the synovial membranes appear 
to be wanting. In old age, the articulations do not exist, the cartilages of most 
of the ribs becoming continuous with the sternum. The cartilage of the seventh 

1 16. — Costo-Steraal, Costo-Xiphoid, and Intercostal Articulations. Anterior View. 

syTWvutl cavities exposed 
by a vertical eeehiont erf the Sternum k Cartilages 



rib, and occasionally also that of the sixth, is connected to the anterior surface of 
the ensiform appendix, by a band of ligamentous fibres, which varies in length 
ft&d breadth in different subjects. It is called the costo-xiphoid Ugument. 

Actions. The movements which are permitted in the costo-sternal articulations, 
limited to elevation and depression ; and these only to a slight extent. 
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Articulation of the Cartilages of the Ribs with each other. (Fig. 126.) 

The cartilages of the sixth, seventh, and eighth ribs articulate, by their lower 
borders, with the corresponding margin of the adjoining cartilages, by means of 
a small, smooth, oblong- shaped facet. Each articulation is enclosed in a thin 
capsular ligament , lined by synovial membrane , and strengthened externally and 
internally by ligamentous fibres (intercostal ligaments), which pass from one 
cartilage to the other. Sometimes the cartilage of the fifth rib, more rarely 
that of the ninth, articulates, by its lower border, with the adjoining cartilage 
by a small oval facet; more frequently they arc connected together by a few 
ligamentous fibres. Occasionally, the articular surfaces above mentioned are 
wanting 


Articulation of the Ribs with their Cartilages. (Fig. 126.) 

The outer extremity of each costal cartilage is received into a depression in the 
sternal end of the nbs, and held together by the periosteum. 


127. — Articulations of Pelvis and Ilip. Anterior View. 



VIII Ligaments of the Sternum 

The first and second pieces of the Sternum are united by a layer of cartilage 
which rarely ossifies, except at an advanced period of life. These two segments 
are connected by an anterior and posterior ligament. 

The anterior sternal ligament consists of a layer of fibres, having a longitudinal 
direction; it blends with the fibres of the anterior costo-stemal ligaments on 
both sides, and with the aponeurosis of origin of the Pector&lis major. This 
ligament is rough, irregular, and much thicker at the lower than at the upper part 
of the bone. 
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The posterior sternal ligament is disposed in a somewhat similar manner on 
the posterior surface of the articulation. 


IX. Articulation of the Pelvis with the Spine. 

The ligajnents connecting the last lumbar vertebra with the sacrum are similar 
to those which connect the segments of the spine with each other, viz. : — i. The 
continuation downwards of the anterior and posterior common ligaments. 2. The 
intervertebral substance connecting the flattened oval surfaces of the two bones, 
and forming an amphiarthrodial joint. 3. Ligamenta subflava, connecting the 
arch of the last lumbar vertebra with the posterior border of the sacral canal. 
4. Capsular ligaments connecting the articulating processes and forming a double 
arthrodia. 5. Inter- and supra-spinous ligaments. 

The two proper ligaments connecting the pelvis with the spine are the lumbo- 
sacral and lumbo-iliac. 

The Lumbosacral Ligament (fig. 127) is a short, thick, triangular fasciculus, 
which is connected above to the lower and front part of the transverse process of 

12S. — Articulations of Pelvis and Hip. Posterior View. 



the last lumbar vertebra, passes obliquely outwards, and is attached below to the 
lateral surface of the base of the sacrum, becoming blended with the anterior sacro- 
iliac ligament. This ligament is in relation in front with the Psoas muscle. 

The Lumbo-iKcbc Ligament (fig. 127) passes horizontally outwards from the 
apex of the transverse process of the last lumbar vertebra, to the crest of the 
ilium immediately in front of the sacro-iliac articulation. It is of a triangular 
form, thick and narrow internally, broad and thinner externally. * It is in relation, 
in front, with the Psoas muscle ; behind, with the muscles occupying the Vertebral 
groove ; above, with the Quadratus lumborum. 
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X, Articulations of the Pelvis. 

The Ligaments connecting the bones of the pelvis with each other may be 
divided into four groups, i. Those connecting the sacrum and ilium. 2. Those 
passing between the sacrum and ischium. 3. Those connecting the sacrum and 
coccyx. 4. Those between the two pubic bones. 

x. Articulation of the Sacrum and Ilium. 

The sacro-iliac articulation is an amphiarthrodial joint, formed between the 
lateral surfaces of the sacrum and ilium. The anterior or auricular portion of 
each articular surface is covered with a thin plate of cartilage, thicker on the 
sacrum than on the ilium. The surfaces of these cartilages in the adult are rough 
and irregular, and separated from one another by a soft yellow pulpy substance. 
At an early period of life, occasionally in the adult, and in the female during 
pregnancy, they are smooth, and lined by a delicate synovial membrane. The 
ligaments connecting these surfaces are the anterior and posterior sncro-iliac. 

The Anterior Sacro-iliac Ligament (fig. 127) consists of numerous thin liga- 
mentous bands, which connect the anterior surfaces of the sacrum and ilium. 

The Posterior Sacro-iliac (fig. 128) is a strong interosseous ligament, situated 
in the deep depression between the sacrum aud ilium behind, and forming the 
chief bond of connection between those bones. It consists of numerous strong 
fasciculi, which pass between the bones in various directions. Three of these are 
of large size ; the two superior, nearly horizontal in direction, arise from the first 
and second transverse tubercles on the posterior surface of the sacrum, and are 
inserted into the rough uneven surface at the posterior part of the inner surface 
of the ilium. The third fasciculus, oblique in direction, is attached by one ex- 
tremity to the third or fourth transverse tubercle on the posterior surface of the 
sacrum, and by the other to the posterior superior spine of the ilium ; it is some- 
times called the oblique sacro-iliac ligament. 

2. Ligaments passing between the Sacrum and Ischium. (Fig. 128.) 

The Great Sacro- Sciatic (Posterior). 

The Lesser Sacro- Sciatic (Anterior). 

The Great or Posterior Sacro- Sciatic Ligament is situated at the lower and 
back part of the pelvis. It is thin, flat, and triangular in form ; narrower in the 
middle than at the extremities ; attached by its broad base to the posterior inferior 
spine of the ilium, to the third and fourth transverse tubercles on the sacrum, and 
to the lower part of the lateral margin of that bone and the coccyx ; passing 
obliquely downwards, outwards, and forwards, it becomes narrow and thick ; and 
at its insertion into the inner margin of the tuberosity of the ischium, it increases 
in breadth, and is prolonged forwards along the inner margin of the ramus, forming 
what is known as the falciform ligament. The free concave edge of this ligament 
has attached to it the obturator fascia, with which it forms a kind of groove, pro- 
tecting the internal pudic vessels and nerve. One of its surfaces is turned towards 
the perinaeum, the other towards the Obturator internus muscle. 

The posterior sv/rface of this ligament gives origin, by its whole extent, to fibres 
of the Gluteus maximus. Its anterior surface is united to the lesser sacro-sciatic 
ligament. Its superior border forms the lower boundary of the lesser sacro- 
sciatic foramen. Its lower border forms part of the boundary of the perineeum. 
It is pierced by the coccygeal branch of the sciatic artery. 

The Lesser or Anterior Sacro-Sciatic Ligament, much shorter and smaller 
than the preceding, is thin, triangular in form, attached by its apex to the spine 
of the ischium, and internally, by its broad base, to the lateral margin of the 
sacrum and coccyx, anterior to the attachment of the great sacro-sciatic ligament! 
with which its fibres are intermingled. 
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It is in relation, anteriorly, with the Coccygeus muscle; posteriorly , it is 
covered by the posterior ligament, and crossed by the pudic vessels and nerve. 
Its superior border forms the lower boundary of the great sacro-sciatic foramen ; 
its inferior border , part of the lesser sacro-sciatic foramen. 

These two ligaments convert the sacro-sciatic notches into foramina. The 
superior or great sacro-sciatic foramen is bounded, in front and above, by the 
posterior border of the os innominatum ; behind, by the great sacro-sciatic liga- 
ment ; and below, by the lesser ligament. It is partially filled up, in the recent 
state, by the Pyriformis muscle. Above this muscle, the gluteal vessels and 
superior gluteal nerve emerge from the pelvis ; and below it, the ischiatic vessels 
amd nerves, the internal pudic vessels and nerve, and the nerve to the Obturator 
internus. The inferior or lesser sacro-sciatic foramen is bounded, in front, by the 
tuber ischii ; above, by the spine and lesser ligament ; behind, by the greater 
ligament. It transmits the tendon of the Obturator internus muscle, its nerve, 
and the pudic vessels and nerve. 

3. Articulation of the Sacrum and Coccyx. 

This articulation is an amphiarthrodial joint, formed between the oval surface 
on the summit of the sacrum, and the base of the coccyx. It is analogous to the 
joints between the bodies of the vertebrae, and is connected by similar ligaments. 
They are the — 

Anterior Sacro-Coccygeal. 

Posterior Sacro-Coccygeal. 

Interarticular Fibro- Cartilage. 

The Anterior Sacro-Coccygeal , Ligament consists of a few irregular fibres, 
which descend from the anterior surface of the sacrum to the front of the coccyx, 
becoming blended with the periosteum. 

The Posterior Sacro-Coccygeal Ligament is a flat band of ligamentous fibres, 
of a pearly tint, which arises from the margin of the lower orifice of the sacral 
canal, and descends to be inserted into the posterior surface of the coccyx. This 
ligament completes the lower and back part of the sacral canal. Its superficial 
fibres are much longer than the deep-seated ; the latter extend from the apex of 
the sacrum to the upper cornua of the coccyx. This ligament is in relation in 
front with the arachnoid mombrane of the sacral canal, a portion of the sacrum, 
and almost the whole of the posterior surface of the coccyx; behind, with the 
Gluteus maximus. 

An Interarticular Fibro- Cartilage is interposed between the contiguous sur- 
faces of the sacrum and coccyx ; it differs from that interposed between the bodies 
of the vertebras in being thinner, and its central part more firm in texture. It is 
somewhat thicker in front and behind, than at the sides. Occasionally a synovial 
membrane is found where the coccyx is freely moveable, which is more especially 
the case during pregnancy. 

The different segments of the coccyx are connected together by an extension 
downwards ofthe anterior and posterior sacro-coccygeal ligaments, a thin annular 
disc of fibro-cartilage being interposed between each of the bones. In the adult 
male, all the pieces become ossified ; but in the female, this does not commonly 
occur until a later period of life. The separate segments of the coccyx are first 
united, and at a more advanced age the joint between the sacrum and the coccyx 
is obliterated. 

Actions. The movements which take place between the sacrum and coccyx, 
and between the different pieces of the latter bone, are slightly forwards and back- 
wards ; they are very limited. Their extent increases during pregnancy. 

4. Articulation of the Pubes. (Fig. 129.) , 

The articulation between the pubic bones is an amphiarthrodial joint, formed 
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by the junction of the two oval articular surfaces of the ossa pubis. The articular 
surface has been described above under the name of symphysis, and the same name 
is given to the joint. The ligaments of this articulation are the 

Anterior Pubic. Posterior Pubic. 

Superior Pubic. Sub-Pubic. 

Interarticular Fibro- Cartilage. 

The Anterior Pubic Ligament consists of several superimposed layers, which 
pass across the front of the articulation. The superficial fibres pass obliquely 
from one bone to the other, decussating and forming an interlacement with the 
fibres of the aponeurosis of the External oblique muscle. The deep fibres pass 
transversely across the symphysis, and are blended with the interarticular fibro- 
eartilage. 

The Posterior Pubic Ligament consists of a few thin, scattered fibres, which 
unite the two pubic bones posteriorly. 

The Superior Pubic Ligament is a band of fibres, which connects together the 
two pubic bones superiorly. 

The Sub-Pubic Ligament is a thick, triangular arch of ligamentous fibres, 
connecting together the two pubic bones below, and forming the upper boundary 
of the pubic arch. Above, it is blended with the interarticular fibro-cartilage ; 
laterally, with the rami of the pubes. Its fibres are of a yellowish colour, closely 
connected, and have an arched direction. 


129. — Vertical Section of the Symphysis Pubis. 
Made near its Posterior Surface. 



The Interarticular Fibro-Cartilage consists of two oval-shaped plates, one 
covering the surface of each symphysis pubis. They vary in thickness in 
different subjects, and project somewhat beyond the level of the bones, espe- 
cially behind. The outer surface of each plate is firmly connected^ to the bone 
by a series of nipple-like processes, which accurately fit within corresponding 
depressions on the osseous surface. Their opposed surfaces are connected, in the 
greater part of their extent, by an intermediate elastic fibrous tissue ; and by 
their circumference to the various ligaments surrounding the joint. An interspace 
is left between the plates at the upper and back part of the articulation, where 
the fibrous tissue is deficient, and the surface of the fibro-cartilage is lined by 
epithelium. This space is found at all periods of life, both in the male and 
female ; but it is larger in the latter, especially during pregnancy, and after 
parturition. It is most frequently limited to the upper and back part of the joint; 
but it occasionally reaches to the front, and may extend the entire length of the 
cartilages. This structure may be easily demonstrated, by making a vertical 
section of the symphysis pubis near its posterior surface. 
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The Obturator Ligament is more properly regarded as analogous to the mus- 
cular fasciae, with which it will therefore be described. 


ARTICULATIONS OF THE UPPER EXTREMITY. 

The articulations of the Upper Extremity may be arranged in the following 
groups: — I. Stemo-clavicular articulation II. Scapulo-clavicular articulation. 
HI. Ligaments of the Scapula. IV. Shoulder-joint. V. Elbow-joint. 
VI. Radio-ulnar articulations. VII. Wrist-joint. VIII. Articulations of the 
Carpal bones. IX. Carpo-metacarpal articulations. X. Metacarpo-phalangeal 
articulations. XI Articulations of the Phalanges 


130. — Stemo-Clavicular Articulation. Anterior View. 



I. Sterno -Clavicular Articulation. (Fig. 130) 

The Stemo-Clavicular is an arthrodial joint The parts entering into its 
formation are the sternal end of the clavicle, the upper and lateral part of the 
Brat piece of the sternum, and the cartilage of the first nb The articular surface 
of the clavicle is much longer than that of the sternum, and invested with a 
layer of cartilage, # which is considerably thicker than that on the latter bone 
The ligaments of this joint are the 

Anterior Stemo-Clavicular. Inter- Clavicular. 

Posterior Stemo-Clavicular. Costo- Clavicular (rhomboid). 

Inter- articular Fibro- Cartilage. 

The Anterior Stemo-Clavicular Ligament is a broad band of fibres, which covers 
the anterior surface of the articulation, being attached, above, to the upper and 
front part of the inner extremity of the clavicle ; and, passing obliquely downwards 
and inwards, is attached, below, to the front and upper part of the first piece of 
the sternum. This ligament is covered in front by the sternal* portion of the 
Stemo-cleido-mastoid and the integument ; behind, it is in relation with the inter- 
articular fibro - cartilage and the two synovial membranes. 

The Posterior Stemo-Cla/vicular Ligament is a similar band of fibres, which 
covers the posterior surface of the articulation, being attached, above, to the pos- 
terior part of the inner extremity of the clavicle ; and which, passing obliquely 
downwards and inwards, is connected, below, to the posterior and upper part of 

* to Bruch, the sternal end of the clavicle is covered by a tissue, which is 

rafcoe* fibrous than cartilaginous in structure. 
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the sternum. It is in relation, in front, with the interartienlar fibro-cartilage and 
synovial membranes ; behind, with the Stemo-hyoid and Stemo-thyroid muscles. 

The Interclavicular Ligament is a flattened band, which varies considerably in 
form and size in different individnals ; it passes from the tipper part of the inner 
extremity of one clavicle to the other, and is closely attached to the tipper margin 
of the sternum. It is in relation, in front, with the integument ; behind, with the 
Stemo-thyroid muscles. 

The Costo-Clavicular Ligament ( rhomboid ) i§ short, flat, and strong: it is of 
a rhomboid form, attached, below, to the upper' and inner part of the cartilage of 
the first rib : it ascends obliquely backwards and outwards, and is attached, above, 
to the rhomboid depression on the under surface of the clavicle. It is in rela- 
tion, in front, with the tendon of origin of the Subclavius; behind, with the 
subclavian vein. 

The Interartienlar F lb ro- Cartilage is a flat and nearly circular disc, interposod 
between the articulating surfaces of the sternum and clavicle. It is attached, 
above, to the upper and posterior border of the clavicle ; below, to the cartilage of 
the first rib, at its junction with the sternum : and by its circumference to the 
anterior and posterior sterno- clavicular ligaments. It is thicker at the circum- 
ference, especially its upper and back part, than at its centre, or below. It 
divides the joint into two cavities, each of which is furnished with a separate 
synovial membrane ; when the fibro-cartilage is perforated, which not unfrequently 
occurs, the synovial membranes communicate. 

Of the two Synodal Membranes found in this articulation, one is reflected from 
the sternal end of the clavicle, over the adjacent surface of the fibro-cartilage, and 
cartilage of the first rib ; the other is placed between the* articular surface of the 
sternum and adjacent surface of the fibro-cartilage ; the latter is the more loose of 
the two. They seldom contain much synovia. 

Actions. This articulation is the centre of the movements of the shoulder, and 
admits of motion in nearly every direction — upwards, downwards, backwards, 
forwards, as well as circumduction ; the sternal end of the clavicle and the inter- 
articular cartilage gliding on the articular surface of the sternum. 

? 

^ II. Scapulo-Clavtcular Articulation. (Fig. 13 1.) 

The Scapula-Clavicular is an arthrodial joint, formed between the outer extre- 
mity of the clavicle, and the upper edge of the acromion process of the scapula. 
Its ligaments are the 

Superior Acromio-Clavicular. 

Inferior Acromio-Clavicular. 

r Trapezoid 

Coraco- Clavicular J and 

t Conoid. 

Interarticular Fibro- Cartilage. 

The Superior Acromio-Clavicular Ligament is a broad band, of a quadrilateral 
form, which covers the superior part of the articulation, extending between the 
upper part of th6 $uter end of the clavicle, and the adjoining part of the acromion. 
It is composed of parallel fibres, which interlace with the aponeurosis of the 
Trapezius $md Deltoid muscles; below, it is in contact with the interartienlar 
fibro-cartilage and synovial membranes. 

The Inferior Acromio-Clavicular Ligament , somewhat thinner than the preceding, 
covers the under part of the articulation, and is attached to the adjoining surfaces 
of the two bones* It is in relation, above, with the interarticular fibro-cartilage 
(when it exists) and the synovial membranes; below, with the tendon of the 
Supraspinatus. These two ligaments are continuous with each other in front and 
behind, and form a complete capsule around the joint. 

N 
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1 Tfa® #&*Cltoiri&dwr Ligament serves to connect the clavicle with the coracoid 
process of the scapula* It consists of two fasciculi, called the trapezoid and conoid 
ligaments. 

The trapezoid ligament , the anterior and external fasciculus, is broad, thin, and 
quadrilateral : it is placed obliquely between the coracoid process and the clavicle. 
It is attached, below, to the upper surface of the coracoid process ; above, to the 
oblique line on the under surface of the clavicle. ItB anterior border is free ; its 
posterior border is joined with the conoid ligament, the two forming by their 
junction a projecting angle. 

The conoid ligament , the posterior and internal fasciculus, is a dense band of 
fibres, conical in form, the base being turned upwards, the summit downwards. 
It is attached by its apex to a rough depression at the base of the coracoid process, 


1 3 1 — The Left Shoulder- Joint, Scapulo-Clavicular Articulations 
and Proper Ligaments of Scapula. 



internal to the preceding ; above, by its expanded base, to tbe conoid tubercle on 
the under surface of the clavicle, and to a line proceeding internally from it for 
half an inch. These ligaments are in relation, in front, with the Subclavius ; 
behind, with the Trapezius : they serve to limit rotation of the scapula forwards 
and backwards. 

The Interartlcnlar Fibro- Cartilage is most frequently absent in this articulation. 
When it exists, it generally only partially separates the articular surfaces, and 
occupies the upper part of the articulation. More rarely, it completely separates 
the joint into two cavities. 
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There are two Synovial Membranes when a complete interartienlar cartilage 
exists ; more frequently, there is only one synovial membrane. 

Actions. The movements of this articulation are of two kinds, i. A gliding 
motion of the articular end of the clavicle on the acromion. 2. Rotation of the 
scapula forwards and backwards upon the clavicle, the extent of this rotation being 
limited by the two portions of the coraco- clavicular ligament. 

III. Proper Ligaments of the Scapula. (Fig. 131.) 

The proper ligaments of the scapula are, the 

Coraco-acromial. Transverse. 

The Coraco-acromial Ligament is a broad, thin, flat band, of a triangular 
shape, extended transversely above the upper part of the shoulder-joint, between 
the coracoid and acromion processes. It is attached, by its apex, to the summit 
of the acromion just in front of the articular surface for the clavicle ; and by its 
broad base, to the whole length of the outer border of the coracoid process. Its 
posterior fibres are directed obliquely backwards and outwards, its anterior fibres 
transversely. This ligament completes the vault formed by the coracoid and acro- 
mion processes for the protection of the head of the humerus. It is in relation, 
above, with the clavicle and under surface of the Deltoid ; below, with tho tendon 
of the Supraspinatus muscle, a bui'sa being intorposod. Its anterior border is 
continuous with a dense cellular lamina that passes beneath the Deltoid upon the 
tendons of the Supra- and Infraspinatus muscles. 

The Transverse or (\naeoid Ligament converts the suprascapular notch into 
a foramen. It is a thin and flat fasciculus, narrower at the middle than at tho 
extremities, attached, by one end, to the base of the coracoid process, and, by the 
other, to the inner extremity of the scapular notch. The suprascapular nerve 
passes through the foramen j the superscapular vessels above it 

IV. SnouLDrR- Joint. (Fig. 131.) 

The Shoulder is an enartlirodial or ball-and-socket joint. The bones entering 
into its formation, are llie large globular head of the humerus, received into 
the shallow glenoid cavity of the scapula, an arrangement which permits of very 
considerable movement, whilst the joint itself is protected against displacement 
by tho strong ligaments and tendons which surround it, and above by an arched 
vault, formed by the under surface of the coracoid and acromion processes, and 
the coraco-acromial ligament. The articular surfaces are covered by a layer of 
cartilage : that on the head of tlie humerus is thicker at the centre than at the 
circumference, the reverse being the case in the glenoid cavity. The ligaments of 
the shoulder are, the 

Capsular. Coraco- humeral. 

Glenoid.* 

The Capsular Ligament completely encircles the articulation ; being attached, 
above, to the circumference of the glenoid cavity beyond the glenoid ligament; 
below, to the anatomical neck of the humerus, approaching nearer to the articular 
cartilage above, than in the rest of its extent. It is thicker above than below, 
remarkably loose and lax, and much larger and longer than is necessary to keep 
the bones in contact, allowing them to be separated from each other more than an 
inch, an evident provision for that extreme freedom of movement which is peculiar 
to this articulation. Its external surface is strengthened, above, by the Sttpra- 
spinatus ; above and internally, by the coraco-humeral ligament ; below, by the 
long head of the Triceps ; externally, by the tendons of the Infraspinatus and 
• 

* The long tendon of origin of the Biceps muscle also acts as one of the ligaments of 
this joint. 
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Teres minor ; and internally, by the tendon of the Snbscapularis. The capsular 
ligament usually presents three openings : one at ihs inner side, below the coracoid 
process, partially filled up by the tendon of the Snbscapularis ; it establishes a 
communication between the synovial membrane of the joint and a bursa beneath 
the tendon of that muscle. The second, which is not constant, is at the outer 
part, where a communication sometimes exists between the joint and a bursal sac 
belonging to the Infraspinatus muscle. The third is seen in tho lower border of 
the ligament, between the two tuberosities, for the passage of the long tendon of 
the Biceps muscle. 

The Coraco-humeral or Accessory Ligament is a broad band which strengthens 
the upper and inner part of the capsular ligament. It arises from the outer border 
of the coracoid process, and passes obliquely downwards and outwards to the front 
of the great tuberosity of the humerus, being blended with the tendon of the 
Supraspinatus muscle. This ligament is intimately united to the capsular in the 
greater part of its extent. 

# The Glenoid Ligament is a firm fibrous band attached round the margin of 
the glenoid cavity. It is triangular on section, the thickest portion being fixed to 
the circumference of the cavity, the free edge being thin and sharp. It is con- 
tinuous above with the long tendon of the Biceps muscle, which bifurcates at the 
upper part of the cavity into two fasciculi, encircling tho margin of the glenoid 
cavity and uniting at its lower part. This ligament deepens tho cavity for articu- 
lation, and protects the edges of the bone. It is lined by the synovial membrane. 

The Synovial Membrane lines the margin of the glenoid cavity and the fibro- 
cartilaginous rim surrounding it ; it is then reflected over the internal surface of 
the capsular ligament, covers the lower part and sides of the neck of the humerus, 
and is continued a short distance over the cartilage covering the head of the bone. 
The long tendon of the Biceps muscle which passes through the joint, is enclosed 
in a tubular sheath of synovial membrane, which is reflected upon it at tho point 
where it perforates the capsule, and is continued around it as far as the summit of 
the glenoid cavity. The tendon of the Biceps is thus enabled to traverse the arti- 
culation, hut is not contained in the interior of the synovial cavity. The synovial 
membrane communicates with a large bursal sac beneath the tendon of the Sub- 
scapularis, by an opening at the inner side of the capsular ligament ; it also 
occasionally communicates with another bursal sac, beneath the tendon of the 
Infraspinatus, through an orifice at its outer part. A third bursal sac, which does 
not communicate with the joii?.t, is placed between the under surface of the deltoid 
and the outer surface of tho capsule. 

The Muscles in relation with the joint are, above, tho Supraspinatus ; below, 
the long head of the Triceps ; internally, the Subscapularis ; externally, the Infra- 
spinatus, and Teres minor ; within, the long tendon of the Biceps. The Deltoid 
is placed most externally, and covers the articulation on its outer side, as well as 
in front and behind. 

The Arteries supplying the joint, are articular branches of the anterior and 
posterior circumflex, and suprascapular. 

The Nerves are derived from the circumflex and suprascapular. 

Actions. The shoulder-joint is capable of movement in every direction, forwards, 
backwards, abduction, adduction, circumduction, and rotation. 

Y. Elbow-Joint. 

The Elbow is a ginglymoid or hinge joint. The bones entering into its form- 
ation are the trochlear surface of the humerus, which is received in the greater 
sigmoid cavity of the ulna, and admits of the movements peculiar to this joint, 
those of flexion and extension, whilst the cup-shaped depression on the head of the 
radius articulates with the radial tuberosity of the humerus, and the circumference 
of the head of the radius with the lesser sigmoid cavity of the ulna, allowing of 
ibe movement of rotation of the radius on the ulna, the chief action of the 
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superior radio-ulnar articulation. The articular surfaces are covered with a thin 
layer of cartilage, and connected together by the following ligaments : — 

Anterior. Internal Lateral. 

Posterior. External Lateral. 

Anterior Ligament (fig. 132) is a broad and thin fibrous layer, which covers 
the anterior surface of the joint. It is attached to the front of the humerus 
immediately above the coronoid fossa ; below, to the anterior surface of the 
coronoid process of the ulna and orbicular ligament, being continuous on each 
side with the lateral ligaments. Its superficial or oblique fibres pass from tlio 
inner condyle of the humerus outwards to the orbicular ligament. The middle 
fibres, vertical in direction, pass from the upper part of the coronoid depression, 
and become blended with the preceding. A third, or transverse set, intersect 

these at right angles. This ligament is 
132. — Left. Elbow- Joint, showing Anterior in relation, in front, with the Brachialis 
and Internal Ligaments. anticus ; behind, with the synovial mem- 

brane. 

The Posterior Ligament (fig. 133) is a 
thin and loose membranous fold, attached, 
above, to the lower end of the humerus, 
immediately above the olecranon depres- 
sion ; below, to the margin of the olecra- 
non. The superficial or transverse fibres 
pass between the adjacent margins of the 
olecranon fossa. The deeper portion con- 
sists of vortical fibres, which pass from 
the upper part of the olecranon fossa to 
the margin of the olecranon. This liga- 
ment is in relation, behind, with the ten- 
don of the Triceps and the Anconeus ; in 
front, with the synovial membrane. 

The Internal Lateral Ligament (fig. 
132) is a thick triangular band, consist- 
ing of two distinct portions, an anterior 
and posterior. The anterior portion , di- 
rected obliquely forwards, is attached, 
above, by its apex, to the front part of 
the internal eondylo of the humerus ; 
and, below, by its broad base, to the 
inner margin of the coronoid process. 
The gwsterior portion , also of triangular 
form, is attached, above, by its apex, to 
the lower and back part of the internal 
condyle ; below, to the inner margin of 
the olecranon. This ligament is in re- 
lation, internally, with the Triceps and 
Flexor carpi ulnaris muscles, and the 
ulnar nerve. 

The j External Lateral Ligament (fig. 133) is a short and narrow fibrous fasci- 
culus, less distinct than the internal, attached, above, to the external cotidyle of 
the humerus ; below, to the orbicular ligament, some of its most posterior fibres 
passing over that ligament, to be inserted into the outer margin of the ulna. 
This ligament is intimately blended with the tendon of origin of the Supinator 
brevis muscle. 

The Synovial Membrane is very extensive. It covers the margin of the arti- 
cular surface of ihe humerus, and lines the coronoid and olecranon depressions on 
that bone ; from these points, it is reflected over the anterior, posterior, and lateral 
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ligament® ; and forme a pouch between 
the lesser sigmoid cavity, the internal 
surface of the annular ligament, and the 
circumference of the head of the radius. 

The Muscles in relation with the joint 
are, in front, the Brachialis ahticuS ; be- 
hind, the Triceps and Anconeus ; exter- 
nally, the Supinator brevis, and the com- 
mon tendon of origin of *the Extensor 
muscles ; internally, the common tendon 
of origin of the Flexor muscles, and the 
Flexor carpi ulnaris, with the ulnar nerve. 

The Arteries supplying the joint are de- 
rived from the communicating branches 
between the superior profunda, inferior 
profunda, and anastomotic branches of 
the brachial, with the anterior, posterior, 
and interosseous recurrent branches of the 
ulnar, and the recurrent branch of tho 
radial. These vessels form a complete 
chain of inosculation around the joint. 

The Nerves are derived from the ulnar, 
as it passes between the internal condyle 
and the 61 ecranon ; and a few filaments 
drom the musculo-cutaneous. 

V Actions . The elbow is one of the most 
^perfect hinge-joints in the body ; its move- 
ments are, consequently, limited to flexion 
and extension, the exact apposition of the 
articular surfaces proventing the least la- 
teral motion. 


133. — Left Elbow- Joint, showing Posterior 
and External Ligaments. 



VI. Radio-Ulnar Articulations. 

The articulation of the radius with the ulna is effected by ligaments, which 
connect together both extremities as well as the shafts of these bdgbs. Tl*?y may, 
consequently, be subdivided into three sets : — 1. the superior radio-ulnai* 2. the 
middle radio-ulnar; and, 3. the inferior radio -ulnar articulations. 


1. Superior Radio-Ulnar Articulation. 

This articulation is a lateral ginglymoid joint. The bone's entering into its 
formation are the inner side of the circumference of the head of the radius, which 
rotates within the lesser sigmoid cavity of the ulna. These surfaces are covered 
with cartilage, and invested with a duplicature of synovial membrane, continuous 
with that which lines elbow-joint. Its only ligament is the annular or or- 
bicular. 

The Orbicular Ligament (fig. 133) is a strong flat band of ligamentous fibres, 
which surrounds the head of the radius, and retains it in firm connection with the 
lesser sigmoid cavity of the ulna. It forms about three-fourths of a fibrous ring, 
attached by each end to the extremities of the sigmoid cavity, and is broader at tho 
upper part of its circumference than below, by which means the head of the radius 
is more securely held in its position. Its outer surface is strengthened by the ex- 
ternal lateral ligament of the elbow, and affords origin to part of the Supinator 
brevis muscle. Its inner surface is smooth, and lined by synovial membrane. 

Actions. The movement which takes place in this articulation is limited to 
rotation of the head of the radius within the orbicular ligament, and upon tjie 
lesser sigmoid cavity of the ulna; rotation forwards being called pronation; 
notation backward, supination . 
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2. Middle Radio-ulnar ARTicirLATiON. 


The interval between the shafts of the radius and ulna is occupied by two 
ligaments. 

Oblique. Interosseous. 


The Oblique or Hound Ligament (fig. 132) is a small round fibrous cord, which 
extends obliquely downwards and outwards, from the tubercle of the ulna at the 
base of the coronoid process, to the radius a little below the bicipital tuberosity. 
Its fibres run in the opposite direction to those of the interosseous ligament ; and 
it appears to be placed as a substitute for it in the upper part of the interosseous 
interval. This ligament is sometimes wanting. 

The Interosseous Membrane is a broad and thin plane of aponeurotic fibres, 
descending obliquely downwards and inwards, from the interosseous ridge on the 
radius to that on the ulna. It is deficient above, commencing about an inch be- 
neath the tubercle of the radius ; is broader in the middle than at either extremity; 
and presents an oval aperture just above its lower margin for the passage of the 
anterior interosseous vessels to the back of the forearm. This ligament serves to 
connect the bones, and to increase the extent of surface for the attachment of the 
deep muscles. Between its upper border and the oblique ligament an interval 
exists, through which the posterior interosseous vessels pass. Two or three fibrous 
bands are occasionally found on flic posterior surface of this membrane, which 
descend obliquely from the ulna towards the radius, and which have consequently 
a direction contrary to that of the other fibres. It is in relation, in front , by its 
upper three-fourths with the Flexor longus pollicis on the outer side, and with the 
Flexor profundus digitorum on the inner, lying upon tho interval between which 
are the anterior interosseous vessels and nerve, by its lower fourth with the Pro- 
nator quadratus ; behind , with the Supinator brevis, Extensor ossis metacarpi 
pollicis, Extensor primi internodii pollicis, Extensor seeundi internodii pollicis, 
Extensor indicis ; and, near the wrist, with the anterior interosseous artery and 
posterior interosseous nervo. 


3. Inferior Radio-Ulnar Articulation. 

This is a lateral ginglymoid joint, formed by the head of the ulna received into 
the sigttioid cavity at the inner side of the lower end of the radius. The articular 
surfaces are covered by a thin layer of cartilage, and connected together by the 
following ligaments. 

Anterior Radio-ulnar. 

Posterior Radio-ulnar. 

Triangular Interarticular Fibro- cartilage. 

The Anterior Radio-ulnar Ligament (fig. 134) is a narrow band of fibres, ex- 
tending from the anterior margin of the sigmoid cavity of the radius to the anterior 
surface of the head of the ulna. 

The Posterior Radio-ulnar Ligament (fig. 135) extends between similar points 
on the posterior surface of the articulation. 

The Triangular Fibro- cartilage (fig. 13 6) is placed transversely beneath the 
head of the ulna, binding the lower end of this bone and the radius firmly together. 
Its circumference^ is thicker than its centre, which is thin and occasionally per- 
forated. It is attached by its apex to a depression which separates the styloid 
process of the ulna from the head of that bone ; and, by its base, which is thin, 
to the prominent edge of the radius, which separates the sigmoid cavity from 
the carpal articulating surface. Its margins are united to the ligaments of the 
wrist joint. Its wpjper surface , smooth and concave, is contiguous with the head 
of the ulna ; itft under surface, also concave and smooth, with the cuneiform bone. 
Both surfaces are lined by a synovial membrane : the upper surface, by one peculiar 
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to the radio-ulnar articulation; the under surface, by the synovial membrane of 
the wrist. 

134.— Ligaments of Wrist and Hand. Anterior View. 



The Synovial Membrane, (fig. 136) of this articulation has been called, from its 
extreme looseness, the membrana. meoifamu ; it covers the margin of the articular 
surface of the head of the ulna, and where reflected from this bone on to the radius, 


1 3 5 .—Ligaments of Wrist and Hand. Posterior View. 



forms a very loose cul-de-sac ; from the radius, it is continued, over the upper surface 
cS tite fibro-cartilage. The quantity of synovia which it contains is usually 
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considerable. When the fibro-cartilage is perforated, the synovial membrane is 
continuous with that which lines the wrist. 

Actions . The movement which occurs in the inferior radio-ulnar articulation is 
just the reverse of that which takes place between the two bones above ; it is limited 
to rotation of the radius round the head of the ulnar ; rotation forwards being 
termed pronation , rotation backwards supination. In pronation, the sigmoid cavity 
glides forward on the articular edge of the ulna ; in supination, it rolls in the 
opposite direction, the extent of these movements being limited by the anterior 
and posterior ligaments. 


VII. Wrist- Joint. 

The Wrist presents some of the characters of an enarthrodial joint, but is more 
correctly regarded as an arthrodia. The parts entering into its formation are, the 
lower end of the radius, and under surface of the triangular interarticular fibro- 
cartilage above ; and the scaphoid, semilunar, and cuneiform bones below. The 
articular surfaces of the radius and interarticular fibro-cartilage form a transversely 
elliptical concave surface. The radius is subdivided into two parts by a line 
extending from before backwards ; and these, together with the interarticular 
cartilage, form three facets, one for each carpal bone. The three carpal bones 
are connected together, and form a convex surface, which is received into the 
concavity above mentioned. All the bony surfaces of the articulation are covered 
with cartilage, and connected together by the following ligaments. 

External Lateral. Anterior. 

Internal Lateral. Posterior. 

The External Lateral Ligament (fig. 134) extends from the summit of the styloid 
process of the radius to the outer side of the scaphoid, some of its fibres being 
prolonged to the trapezium and annular ligament. 

The Internal Lateral Ligament is a rounded cord, attached, above, to the ex- 
tremity of the styloid process of the ulna; and dividing below into two fasciculi, 
which are attached, one to the inner side of the cuneiform bone, the other to the 
pisiform bone and annular ligament. 

The Anterior Ligament is a broad membranous band, consisting of three fasci- 
culi, attached, above, to the anterior margin of the lower end of the radius, its 
styloid process, and the ulna ; its fibres pass downwards and inwards, to be 
inserted into the palmar surface of the scaphoid, semilunar, and cuneiform 
bones. This ligament is perforated by numerous apertures for the passage 
of vessels, and is in relation, in front, with the tendons of the Flexor profundus 
digitorum and Flexor longus pollicis ; behind, with the synovial membrane of the 
wrist-joint. 

The Posterior Ligament (fig. 135), less thick and strong than the anterior, is 
attached, above, to the posterior border of the lower end of the radius ; its fibres 
pass obliquely downwards and inwards to be attached to the dorsal surface of the 
scaphoid, semilunar, and cuneiform bones, being continuous with those of the 
dorsal carpal ligaments. This ligament is in relation, behind, with the extensor 
tendons of the fingers ; in front, with the synovial membrane of the wrist. 

The Synovial Membrane (fig. 136) lines the under surface of the triangular 
interarticular fibro-cartilage above ; and is reflected on the inner surface of the 
ligaments just described. 

Relations. The wrist-joint is covered in front by the flexor, and behind by the 
extensor tendons ; it is also in relation with the radial and ulnar arteries. 

The Arteries supplying the joint are the anterior and posterior carpal branches 
of the radial and ulnar, the anterior and posterior interosseous, and some ascending 
branches from thfe deep palmar arch. 

The Nerves are derived from the ulnar. 
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Actions. The movements permitted in this joint are flexion, extension, abduc- 
tion, adduction, and circumduction. It is totally incapable of rotation, one of the 
characteristic movements in true enarthrodial joints. 

, VIII. Articulations of the Carpus. 

These articulations may be subdivided into three sets. 

1. The Articulations of the First Row of Carpal Bones. 

2. The Articulations of the Second Row of Carpal Bones. 

3. The Articulations of the Two Rows with each other. 

1. Articulations of the First Row of Carpal Bones. 

These are arthrodial joints. The articular surfaces are covered with cartilage, 
and connected together by the following ligaments : — 

Two Dorsal. Two Palmar. 

Two Interosseous. 

The Dorsal Ligaments are placed transversely behind the bones of the first row ; 
they connect the scaphoid and semilunar, and the semilunar and cuneiform. 

The Palmar Ligaments connect the scaphoid and semilunar, and the semihlnar 
and cuneiform bones ; they are less strong than the dorsal, and placed very deep 
under the anterior ligament of the wrist. 

The Interosseous Ligaments (fig. 136) are two narrow bundles of fibrous tissue, 
connecting the semilunar bone, on one side with the scaphoid, on the other with 
the cuneiform. They close the upper part of the interspaces between the 
scaphoid, semilunar, and cuneiform bones, their upper surfaces being smooth, and 
lined by the synovial membrane of the wrist-joint. 

The articulation of the pisiform with the cuneiform is provided with a separate 
synovial membrane, protected by a thin capsular ligament. There are also two 
strong fibrous fasciculi, which connect this bone to the unciform, and base of the 
fifth metacarpal bone (fig. 134). 

2. Articulations of the Second Row of Carpal Bones. 

These are also arthrodial joints. The articular surfaces are covered with car- 
tilage, and connected by the following ligaments : — 

Three Dorsal. Three Palmar. 

Two Interosseous. 

The three Dorsal Ligaments extend transversely from one bone to another on 
the dorsal surface, connecting the trapezium with the trapezoid, the trapezoid with 
the os magnum, and the os magnum with the unciform. 

The three Palmar Ligaments have a similar arrangement on the palmar surface. 

The two Interosseous Ligaments , much thicker than those of the first row, 
are placed one on each side of the os magnum, connecting it with the trapezoid 
externally, and the unciform internally. The former is less distinct than the 
latter. 

3. Articulations of the Two Rows of Carpal Bones with each other. 

The articulations between the two rows of the carpus consist of a joint in the 
middle, formed by the reception of the head of the os magnum into a cavity 
formed by the scaphoid and semilunar bones, and of an arthrodial joint on each 
side, the outer one formed by the articulation of the scaphoid with the trapezium 
and trapezoid, the internal one by the articulation of the cuneiform and unciform. 
The articular surfaces are covered by a thin layer of cartilage, and connected by 
the following ligaments : — 

Anterior or Palmar. External Lateral. 

Posterior or Dorsal. Internal Lateral. 
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The Anterior or Palmar Ligaments consist of short fibres, which pass obliquely 
between the bones of the first and second row on the palmar surface. 

The Posterior or Dorsal Ligaments have a similar arrangement on the dorsal 
surface of the carpus. 

The Lateral Ligaments are very short ; they are placed, one on the radial, the 
other on the ulnar side of the carpus ; the former, the stronger and more distinct, 
connecting the scaphoid and trapezium bones, the latter the cuneiform and unci- 
form ; they are continuous with the lateral ligaments of the wrist-joint. 

The common Synovial Membrane of the Carpus is very extensive ; it lines the 
under surface of the scaphoid, semilunar, and cuneiform bones, sending upwards 
two prolongations between their contiguous surfaces ; it is then reflected over the 
bones of the second row, and sends dowrn three prolongations between them, which 
line their contiguous surfaces, and invest the carpal extremities of the four outer 
metacarpal bones. There is a separate synovial membrane between the pisiform 
and cuneiform bones. 

Actions. The partial movement which takes place between the bones of each 
row is very inconsiderable ; the movement between the two rows is more marked, 
but limited chiefly to flexion and extension. 

IX. Carpo- Metacarpal Articulations. 

1. Articulation of the Metacarpal Bone of the Thumb with 
the Trapezium. 

This is an arthrodial joint, w T hich enjoys great freedom of movement, on 
account of the shape of its articular surfaces, which are saddle-shaped, so that, 
on section, each hone appears to be received into a cavity in the other, according 
to the direction in which they are cut. Hence this joint is sometimes described 
as one 2 * 4 by reciprocal reception.’ Its ligaments are a capsular and synovial 
membrane. 

The capsular ligament is a thick but loose capsule, which passes from the 
circumference of the upper extremity of the metacarpal bone, to the rough edge 
bounding the articular surface of the trapezium ; it is thickest externally and 
behind, and lined by a separate synovial membrane. 

2 . Articulation of the Metacarpal Bones of the Fingers with 

the Carpus. 

The joints formed between the carpus and four inner metacarpal bones, are 
connected together by dorsal, palmar, and interosseous ligaments. 

The Dorsal Ligaments , the strongest and most distinct, connect the carpal and 
metacarpal bones on their dorsal surface. The second metacarpal bone receives 
two fasciculi, one from the trapezium, the other from the trapezoid, the third 
metacarpal receives one from the os magnum ; the fourth two, one from the os 
magnum, and one from the unciform ; the fifth receives a single fasciculus' from 
the unciform bone. 

The Palmar Ligaments have a somewhat similar arrangement on the palmar 
surface, with the exception of the third metacarpal, which has three ligaments, an 
external one from the trapezium, situated above the sheath of the tendon of the 
Flexor carpi radialis ; a middle one, from the os magnum ; and an internal one, 
from the unciform. 

The Interosseous Ligaments consist of short thick fibres, which are limited to one 
part of the carpo-metacarpal articulation ; they connect the contiguous inferior 
angles of the os magnum and unciform, with the adjacent surfaces of the third and 
fourth metacarpal bones. 

The Synovial Membrane is a continuation of that between the two rows of 
carpal bones. Occasionally, the articulation of the unciform with the fourth and 
fifth metacarpal bones has a separate synovial membrane. 



ABTICTJLATIONS. 


The Synovial Membranes of the wrist (fig. 136) are thns seen to be five in 
number. The first, the membrana sacciformis, lines the lower end of the ulna, 
the sigmoid cavity of the radius, and upper surface of the triangular interarticular 
fibro-cartilage. The second lines the lower end of the radius and interarticular 
fibro- cartilage above, and the scaphoid, semilunar, and cuneiform bones below. 
The third, the most extensive, covers the contiguous surfaces of the two rows of 
carpal bones, and, passing between the bones of the second row, lines the carpal 
extremities of the four inner metacarpal bones. The fourth lines the adjacent 
surfaces of the trapezium and metacarpal bone of the thumb. The fifth lines the 
adjacent surfaces of the cuneiform and pisiform bones. 

Actions. The movement permitted in the C8 rpo-metacarpal articulations is limited 
to a slight gliding of the articular surfaces upon each other, the extent of which 
varies in the different joints. Thus the articulation of the metacarpal bone of the 
thumb with the trapezium is most moveable, then the fifth metacarpal, and then 
the fourth. The second and third are almost immoveable. In the articulation of 
the metacarpal bone of the thumb with the trapezium, the movements permitted 
are flexion, extension, adduction, abduction, and circumduction. 

136. — Vertical Section through the Articulations at the Wrist, showing the Five 

Synovial Membranes. 



3. Articulations of the Metacarpal Bones with each other. 

The carpal extremities of the metacarpal bones articulate "with one another at 
each side by small surfaces covered with cartilage, and connected together by 
dorsal, palmar, and interosseous ligaments. 

The Dorsal and Palmar Ligaments pass transversely from one bone to another 
on the dorsal and palmar surfaces. The Interosseous Ligaments pass between their 
contiguous surfaces, just beneath their lateral articular facets. 

The Synovial Membrane lining the lateral facets is a reflection from that 
Between the two rows of carpal bones. 

The digital extremities of the metacarpal bones are connected together by a 
narrow fibrous band, the transverse ligament (fig. 137) which passes transversely 
across their anterior surfaces, and is blended with the ligaments of the metacarpo- 
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phalangeal articulations. Its anterior surface presents four grooves for the passage 
of the flexor tendons. Its posterior surface blends with the ligaments of the 
metacarpo-phalangeal articulation. 

X. Metacarpo-phalangeal Articulations. (Fig. 137.) 

These articulations are of the ginglymoid kind, formed by tho reception of the 
rounded head of the metacarpal bone, into a superficial cavity in the extremity of 
the first phalanx. They are connected by the following ligaments : 

Anterior. Two Lateral. 

The Anterior Ligaments ( Glenoid ligaments of Cruveilhier) are thick, dense, 

and fibro- cartilaginous in tex- 
« 37— Articulations of the Phalanges. t ure. Ench is placed m tho 

palmar surface of the joint, in 
the interval between the late- 
ral ligaments, to which they 
are connected ; they are loose- 
ly united to tho metacarpal 
bone, but very firmly to the 

, (ase of tho flrst pha]anges . 
Their palmar surface is in- 
timately blendod with the 
transverse ligament, forming 
a groove for the passage of 
the flexor tendons, the sheath 
surrounding which is con- 
nected to each sido of the 
groove. By their internal 
surface, they form part of the 
articular surface for the head 
of the metacarpal bone, and 
are lined by a synovial mem- 
brane. 

• , The Lateral Ligaments are 

strong rounded cords, placed 

^ }> ^JLti OT1C on eaC * 1 8 ^° 

each being attached by one 

extremity to the tubercle on 
the side of the head of the 
metacarpal bone, and by the 
other to tho contiguous ex- 
tremity of the phalanx. 

The posterior ligament is 
supplied by the extensor ten- 
don placed over the back of 
each joint. 

Actions. The movements which occur in these joints are flexion, extension, 
adduction, abduction, and circumduction ; the lateral movements are very limited. 

XI. Articulations op the Phalanges. 

These are ginglymoid joints, connected by the following ligaments: 

Anterior. Two Lateral. 

The arrangement of these ligaments is similar to those in the metacarpo-pha- 
langeal articulations ; the extensor tendon supplies the place of a posterior 
ligament. 
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Actions. The cady movements permitted in the phalangeal joints are flexion 
and extension ; these movements are more extensive between the first and second 
phalanges than between the second and third. The movement of flexion is very- 
considerable, but extension is limited by the anterior and lateral ligaments. 

ARTICULATION S OF THE LOWER EXTREMITY. 

The articulations of the Lower Extremity comprise the following groups. I. The 
hip-joint. II, The knee-joint. III. The articulations between the tibia and 
fibula. ' IV. The ankle-joint. V. The articulations of the tarsus. VI. The 
tarso- metatarsal articulations. VII. The metatarso- phalangeal articulations. 
VIII. The articulations of the phalanges. 

I. Hip-Joint. (Fig. 138.) 

This articulation is an enarthrodial, or ball-and-socket joint, formed by the 
reception of the head of the femur into the cup- shaped cavity of the acetabulum. 
The articulating surfaces are covered with cartilage, that on the head of the femur 
being thicker at the centre than at the circumference, and covering the entire 

— Left Hip-Joint laid open. 



surface with the exception of a depression just below its centre for the ligamen- 
tum teres ; that covering the acetabulum is much thinner at the centre than at the 
circumference, being deficient in the situation of the circular depression at the 
bottom of the cavity. The ligaments of the joint are the 

Capsular. Teres. 

Ilio-femoral. Cotyloid. 

Transverse. 
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The Capsular Ligament is a strong, dense, ligamentous capsule, embracing the 
margin of the acetabulum above, and surrounding the neck of the femur below. 
Its upper circumference is attached to the acetabulum two or three lines external 
to the cotyloid ligament ; but opposite the notch where the margin of this cavity 
is deficient, it is connected with the transverse ligament, and by a few fibres to the 
edge of the obturator foramen. Its lower circumference surrounds the neck of 
the femur, being attached, in front, to the spiral or anterior intertrochanteric line ; 
above, to the base of the neck ; behind, to the middle of the neck of the bone, 
about half an inch above the posterior intertrochanteric line. It is much thicker 
at the upper and fore part of the joint where the greatest amount of resistance is 
required, than below, where it is thin, loose, and longer than in any other part. 
Its external surface (fig. 127) is rough, covered by numerous muscles, and sepa- 
rated in front from the Psoas and Iliacus by a synovial bursa, which not unfre- 
quently communicates by a circular aperture with the cavity of the joint. It 
differs from the capsular ligament of the shoulder, in being much less loose and 
lax, and in not being perforated for the passage of a tendon. 

The Tlio-fc moral Ligament (fig. 127) is an accessory band of fibres, extending 
obliquely across the front of the joint: it is intimately connected with the capsular 
ligament, and serves to strengthen it in tins situation. It is attached, above, to the 
anterior inferior spine of tlic ilium ; below, to the anterior intertrochanteric line./\ 

The Liganientum Tries is a triangular band of fibres, implanted, by its apexy 
into the depression a little behind and below the centre of the head of the femur ; 
and by its broad base, which consists of two bundles of fibres, into the margins of 
the notch at the bottom of the acetabulum, becoming blendod with the transverse 
ligament. It is formed of a bundle of fibres, the thickness and strength of which 
is very variable, surrounded by a tubular sheath of synovial membrane. Some- 
times, only the synovial fold exists, or the ligament may be altogether absent. 
The use of the round ligament is to check rotation outwards, as well as adduction 
in the flexed position : it thus assists in preventing dislocation of the head of the 
femur forwards and outwards, an accident likely to occur from the necessary 
mechanism of the joint, if not provided against by this ligament and the thick 
anterior part of the capsule.* 

The Cotyloid Ligament is a fibro-cartilagiuous rim attached to the margin of 
the acetabulum, the cavity of which it deepens ; at the same time it protects the 
edges of the hone, and fills up the inequalities on its surface. It is prismoid in 
form, its base being attached to the margin of the acetabulum, and its opposite 
edge being free and sharp ; whilst its two surfaces are invested by synovial mem- 
brane, the external one being in contact with the capsular ligament, the internal 
one being inclined inwards so as to narrow the acetabulum and embrace the 
cartilaginous surface of the head of the femur. It is much thicker above and 
behind than below and in front, and consists of close compact fibres, which arise 
from different points of the circumference of the acetabulum, and interlace with 
each other at very acuto angles. 

The Transverse Ligament is a strong flattened band of fibres, which crosses the 
notch at the lower part of the acetabulum, and converts it into a foramen. It is 
continuous at each side with the cotyloid ligament. An interval is left beneath 
the ligament for the passage of nutrient vessels to the joint. 

The Synovial Membrane is very extensive. Commencing at the margin of the 
cartilaginous surface of the head of the femur, it covers all that portion of the 
neck which is contained within the joint ; from the head it is reflected on the 
internal surface of the capsular ligament, covers both surfaces of the cotyloid 
ligament, and the mass of fat contained in the fossa at the bottom of the aceta- 
bulum, and is prolonged in the form of a tubular sheath around the Kgamentum 
teres, as far as the head of the femur. 

The Muscles ip relation with the joint are, in front, the Psoas and Iliacus, 

* See an interesting paper, * On the Use of the Round Ligament of the Hip- Joint/ by 
Dr. J. Strut hers, Edinburgh Medical Journal, 1858. 
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separated from the capsular ligament by a synovial bursa ; above, the short bead 
of the Rectos and Gluteus minimus, the latter being closely adherent to the 
capsule; internally, the Obturator externus and Pectineus ; behind, the Pyriformis, 
Gemellus superior, Obturator intemus, Gemellus inferior, Obturator externus, and 
Quadratus femoris. 

The arteries supplying the joint are derived from the obturator, sciatic, internal 
circumflex, and gluteal. 

The Nerves are articular branches from the sacral plexus, great sciatic, obtu- 
rator, and accessory obturator nerves. 

Actions. The movements of the hips, like all enarthrodial joints, are very 
extensive ; they are, flexion, extension, adduction, abduction, circumduction, and 
. rotation. 

II. Knee-Joint. 


The knee is a ginglymoid, or hingo-joint ; the bones entering into its formation 
are, the condyles of the femur above, the head of the tibia below, and the patella 
in front. The articular surfaces are covered with cartilag^, and connected toge- 
ther by ligaments, some of which are placed on the exterior of the joint, whilst 
others occupy its interior. 


External Ligaments. 

Anterior, or Ligamentum Pa- 
tella?. 

Posterior, or Ligamentum Pos- 
s ticum Winslowii. 

^ Internal Lateral. 

Two External Lateral. 
Capsular. 


Internal Ligaments. 

interior, or External Crucial. 
Posterior, or Internal Crucial. 
Two Semilunar Fibro-cartilages. 
Transverse. 

Coronary. 

Ligamentum mucosum. 
Ligamenta alarm. 


The Anterior Ligament , or Ligamentum Patellae (fig. 139) is that portion of 
the common tendon of the extensor muscles of the thigh which is continued from 
the patella to the tubercle of the tibia, supplying the place of an anterior ligament. 
It is a strong, flat, ligamentous band, about three inches in length, attached, above, 
to the apex of the patella and the rough depression on its posterior surface ; below, 
to the lower part of the tuberosity of the tibia ; its superficial fibres being continuous 
across the front of the patella with those of the tendon of the Quadriceps extensor. 
Two synovial bursae are connected with this ligament and thfc patella ; one is inter- 
posed between the patella and the skin covering its anterior surface ; the other of 
small size, between the ligamentum patellae and the upper part of the tuberosity 
of the tibia. The posterior surface of this ligament is separated above from the 
knee-joint by a large mass of adipose tissue ; its lateral margins are continuous 
with the aponeuroses derived from the Vasti muscles. 

The Posterior Ligament , Ligamentum Posticum Winslowii (fig. 140), is a 
broad, flat, fibrous band, which covers over the whole of the back part of the joint. 
It consists of two lateral portions, formed chiefly of vertical fibres, which arise 
above from the condyles of the femur, and are connected below with the hack part 
of the head of the tibia, being closely united with the tendons of the Gastrocnemius, 
Plantaris, and Popliteus muscles ; the central portion is formed of fasciculi, obliquely 
directed and separated from one another by apertures for the passage of vessels. 
The strongest of these fasciculi is derived from the tendon of the Semi-membra- 
nosus, and passes from' the back part of the inner tuberosity of the tibia, obliquely 
upwards and outwards to the back part of the outer condyle of the femur. The 
posterior ligament forms part of the floor of the popliteal space, and the popliteal 
artery rests upon it. 

The Internal Lateral Ligament is a broad, flat, membranous band thicker 
behind than in front, and situated nearer to the back than the front of the joint. 
It is attached, above, to the inner tuborosity of the femu? ; below, to the inner 
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tuberosity and inner surface of the shaft of the tibia, to the extent of about two 
inches. It is crossed, at its lower part, by the aponeurosis of the Sartorius, and 
the tendons of the Gracilis and Semitendinosus muscles, a synovial bursa being 
interposed. Its deep surface covers the anterior portion of the tendon of the 
Semimembranosus, the synovial membrane of the joint, and the inferior internal 
articular artory ; it is intimately adherent to the internal semilunar fibro- cartilage. 


139. — Right Knee-joint. Anterior View. 140. — Right Knee-joint. Posterior View. 



The Long Ethrnal La feral TAtjament is a strong, rounded, fibrous cord, situated 
nearer to the back than the front of the joint. It is attached, above, to the outer 
condyle of the femur; below, to the outer part of the head of the fibula. Its 
miter surface is covered by the tendon of the Biceps, which divides at its insertion 
into two parts, separated by the ligamont. The ligament has, passing beneath it, 
the tendon of the Popliteus muscle, and the inferior external articular vessels 
and nerve. 

The Short External Lateral Ligament is an accessory bundle of fibres, placod 
behind and parallel with the preceding ; attached, above, to the lower part of the 
outer condyle of the femur; below, to the summit of the styloid process of the fibula. 
This ligament is intimately connected with the capsular ligament, and has, passing 
beneath it, the tendon of the Popliteus muscle. 

The Capsular Ligament consists of an exceedingly thin, but strong, fibrous 
membrane, which fills in the intervals left by the preceding ligaments. It is 
attached to the femur immediately above its articular surface ; below, to the upper 
border and sides of the patella and the margins of the head of the tibia and inter- 
articular cartilages, and is continuous 1 eliind with the posterior ligament. This 
membrane is strengthened by fibrous expansions, derived from the fascia lata, from 
[he Vasti and Crurcus muscles, and from the Biceps, Sartorius, and tendon of the 
Semimembran osus . 
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The Crucial are two interosseous ligaments of considerable strength, situated 
in the interior of the joint, nearer its posterior than its anterior part. They are 
called crucial, because they cross each 

other, somewhat like the lines of the I 4 I * — -Right Knee-Joint. Showing Internal 
letter X; and have received the names Ligaments. 

anterior and posterior, from the position 

of their attachment to the tibia. 1 | * jff ? fjj V 

The Anterior or External Crucial Idga- I m ’*• \ 

ment (fig. 141 ), smaller than the posterior, If vS^JL 

is attached to the inner side of the de- Ij §§ 

pression in front of the spine of the tibia, 
being blended with the anterior extremity jf A 

of the external semilunar fibro- cartilage, 
and passing obliquely upwards, back- I j/ 
wards, and outwards, is inserted into y 

the inner and back part of the outer — 

The Posterior or Internal Crucial Idga - 
ment is larger in size, but less oblique 
in its direction than the anterior. It is 
attached to the back part of the depres- jBm. a 

sion behind the spine of the tibia, and to rPmjsL ] ^ ^ ^ ,/ 1 "Mm 

the posterior extremity of the external I % K Jf 

semilunar fibro-cartilage ; and passes up- t 

wards, forwards, and inwards, to be in- ljs .MKflL /» \k& 

serted into the outer and fore-part of the hIRm IWHwm 

inner condyle of the femur. As it crosses W/Mb BBk ^/'ammSm 
the anterior crucial ligament,* a fasciculus wff» Vuii m$,A W 
is given off from it, which blends with V fM| B lllllnim 

the posterior part of that ligament. It 1 IB || ||: j| ‘IB 

is in relation, in front, with the anterior W i v r ((« 

crucial ligament ; behind, with the liga- ** ^ w/yf 1 F ■' 

mentum posticum Winslowii. 

The Semilunar Fibro- Cartilages (fig. 142) are two crescentic lamellm, which 
are attached to the margins of the head of the tibia, and serve to deepen its 
surfaco for articulation with the condyles of the femur. The circumference of 
each cartilage is thick and 

convex ; the inner free *4 2 « — Head of Tibia, with Semilunar Cartilages, etc. 

^ Side. 

synovial membrane. 

The Internal Semilunar Fibro- Cartilage is nearly semicircular in form, a little 
elongated from before backwards, and broader behind than in front ; its convex 
border is united to the internal lateral ligament, and to the head of the tibia, 
by means of the coronary ligaments ; its anterior extremity, thin and pointed, is 
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firmly implanted into a depression in front of the inner articular surface of the 
tibia ; its posterior extremity into the depression behind the spine, between the 
attachment of the external cartilage and posterior crucial ligament. 

The External Semilunar Fibro-Cartilage forms nearly an entire circle, covering a 
larger portion of the articular surface than the internal one. It is grooved on its 
outer side, for the tendon of the JPopliteus muscle. Its circumference is held in 
connection with the head of the tibia, by means of the coronary ligaments ; and its 
two extremities are firmly implanted in the depressions in front and behind the spine 
of the tibia. These extremities, at their insertion, are interposed between the 
attachments of the internal cartilage. The external semilunar fibro-cartilage gives 
off from its anterior border a fasciculus, which forms the transverse ligament. By 
its anterior extremity , it is continuous with the anterior crucial ligament. Its 
posterior extremity divides into three slips ; two of these pass upwards and forwards, 
and are inserted into the puter side of the inner tuberosity of the tibia, one in front, 
the other behind the posterior crucial ligament ; the third fasciculus is inserted 
into the back part of the anterior crucial ligament. 

The Transverse Ligament is a band of fibres, which passes transversely from the 
anterior cpnvex margin of the external semilunar cartilage to the anterior extremity 
of the internal cartilage ; its thickness varies considerably in different subjects. ✓ 

The Coronary Ligaments consist of numerous short fibrous bands, which con- 
nect the convex border of the semilunar cartilages with the circumference of the 
head of the tibia, and with the other ligaments surrounding the joint. 

The Synovial Membrane of the knee-joint is the largest and most extensive in 
the body. Commencing at the upper border of the patella, it forms a large cul- 
de-sac beneath the Extensor tendon of the thigh : this is sometimes replaced by a 
synovial bursa interposed between the tendon and the front of the femur, which 
in some subjects communicates with the synovial membrane of the knee-joint, by 
an orifice of variable size. On each side of the patella, the synovial membrane 
extends beneath the aponeurosis of the Yasti muscles, and more especially beneath 
that of the Vastus intemus ; and, below the patella, it is separated from the 
anterior ligament by a considerable quantity of adipose tissue. In this situation 
it sends off a triangular prolongation, containing a few ligamentous fibres, which 
extends from the anterior part of the joint below the patella, to the front of the 
inter- condyloid notch. This fold has been termed the lig amentum mucosum . 
The ligamenta alaria consist of two fringe-like folds, which extend from the sides 
of the ligamentum mucosum, upwards and outwards, to the sides of the patella. 
The synovial membrane invests the semilunar fibro-cartilages, and on the back 
part of the external one forms a cul-de-sac between the groove on its surface, and 
the tendon of the Popliteus ; it is continued to the articular surface of the tibia : 
surrounds the crucial ligaments, and the inner surface of the ligaments which 
enclose the joint ; lastly, it approaches the condyles of the femur, and from them 
is continued on to the lower part of the front of the shaft. The pouch of synovial 
membrane between the Extensor tendon and front of the femur is supported, 
during the movements of the knee, by a small muscle, the Subcrurreus, which is 
inserted into it. 

The Arteries supplying the joint are derived from the anastomotic branch of 
the femoral, articular branches of the popliteal, and recurrent branch of the 
anterior tibial. 

The Nerves are derived from the obdurator, anterior crural, and external and 
internal popliteal. 

Actions. The chief movements of this joint are flexion and extension ; but it is 
also capable of performing some slight rotatory movement. During flexion, the 
articular surfaces of the tibia, covered by their interarticular cartilages, glide 
backwards upon the condyles of the femur, the lateral, posterior, and crucial liga- 
ments are relaxed the ligamentum patellae is *put upon the stretch, the patella 
filling up the vacuity in front of the joint between the femur and tibia. In 
extension, the tibia and interarticular cartilages glide forwards upon the femur ; 
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all the ligaments are stretched, with the exception of the ligamentum patellae, 
which is relaxed, and admits of considerable lateral movement. The movement 
of rotation is permitted when the knee is semi-flexed, rotation outwards being 
most extensive. 

Rhp III. Articulation between the Tibia and Fibula. 

The articulations between the tibia and fibula are effected by ligaments which 
connect both extremities, as well as the shafts of the bone. They may, con- 
sequently, be subdivided into three sets. 1. The Superior Ti bio-Fibular articula- 
tion. 2. The Middle Tibio-Fibular articulation. 3. The StgripF Tibio-Fibular 
articulation. 

1. Superior Tibio-Fibular Articulation. 

This articulation is an arthrodial joint. The contiguous surfaces of the bones 
present two flat oval surfaces covered with cartilage, a*id connected together by 
the following ligaments. 

Anterior Superior Tibio-Fibular. 

Posterior Superior Tibio-Fibular. 

The Anterior Superior Ligament (fig. 141 ) consists of two or three broad and 
flat bands, which pass obliquely upwards and inwards, from the head of the fibula 
to the outer tuberosity of the tibia. 

The Posterior Superior Ligament is a single thick and broad band, which 
passes from the back part of the head of the fibula to the back part of the outer 
tuberosity of the tibia. It is covered by the tendon of the Poplitcus muscle. 

A Synovial Membrane lines this articulation. It is occasionally continuous with 
that of the knee-joint at its upper and back part. 

2. Middle Tibio-Fibular Articulation. 

An interosseous membrane extends between the contiguous margins of the tibia 
and fibula, and separates the muscles on the front from those on the back of the 
leg. It consists of a thin aponeurotic lamina composed of oblique fibres, which 
pass between the interosseous ridges on the two bones. It is broader above than 
below, and presents at its upper part a large oval aperture for the passage of the 
anterior tibial artery forwards to the anterior aspect of the leg ; and at its lower 
part an opening for the passage of the anterior peroneal vessels. It is continuous 
below with the inferior interosseous ligament ; and is perforated in numerous parts 
for the passage of small vessels. It is in relation in front with the Tibialis anticus, 
Extensor longus digitorum, Extensor proprius pollicis, Pcroneus tertius, and the 
anterior tibial vessels and nerve ; behind, with the Tibialis posticus and Flexor 
longus pollicis. 

3. Inferior Tibio-Fibular Articulation. 

This articulation is formed by the rough convex surface at the inner side of 
the lower end of the fibula, connected with a similar rough surface on the outer 
side of the tibia. Below, to the extent of about two lines, these surfaces are 
smooth and covered with cartilage, which is continuous with that of the ankle- 
joint. The ligaments of this joint are — 

Inferior Interosseous. Posterior Inferior Tibio-fibular. 

Anterior Inferior Tibio-fibular. Transverse. 

The Inferior Interosseous Ligament consists of numerous short, strong fibrous 
bands, which pass between tbe contiguous rough surfaces of the tibia and fibula, 
and constitute the chief bond of union between tbe bones. This ligament is con- 
tinuous, above, with the interosseous membrane. 

The Anterior Inferior Ligament (fig. 144) is a flat triangular band of fibres, 
broader 4 below than above, which extends obliquely downwards and outwards 
between the adjacent margins of the tibia and fibula on tbe front aspect of the 
articulation. It is in relation, in front, with the Peroneus tertius, the aponeurosis 
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of the leg, and the integument ; behind, with the inferior interosseous ligament ; 
and lies in contact with the cartilage covering the astragalus. 

The Posterior Inferior Ligament , smaller than the preceding, is disposed in a 
similar manner on the posterior surface of the articulation. 

The Transverse Ligament is a long narrow band, continuous with the pre- 
ceding, passing transversely across the back of the joint, from the external 
malleolus to the tibia, a short distance from its malleolar process. This ligament 
projects below the margins of the bones, and forms part of the articulating surface 
for the astragalus. 

The Synovial Membrane lining the articular surfaces is derived from that of the 
ankle-joint. 

Actions . The movement permitted in these articulations is limited to a very 
slight gliding of the articular surfaces one upon another. ' 

IV. Ankle-Joint. 

The Anlcle is a ginglymoid or hinge joint. The bones entering into its forma- 
tion are the lower extremity of the tibia and its malleolus, and the malleolus of the 
fibula, above, which, united, form an arch, to receive the upper convex surface of 
the astragalus and its two lateral facets. These surfaces are covered with cartilage, 
and connected together by the following ligaments — 

Anterior. Internal Lateral. 

External Lateral. 

The Anterior or Tihio-tarsal Ligament (fig. 143) is a broad, thin membranous 
layer, attached, above, to the margin of the articular surface of the tibia ; below, 


143, — Ankle-Joint: Tarsal and Tarso-Metatnrsal Articulations. Internal Viow. 

Light Side. 



anticus and Peroneus tertius, and the anterior tibial vessels and nerve ; behind, it 
lies in contact with the synovial membrane. 

The Internal Lateral or Deltoid Ligament consWs of two layers, superficial and 
deep. The superficial layer is a strong, flat, tWangular band, attached, above, 
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to tike apex and anterior and posterior borders of the inner malleolus. The most 
anterior fibres pass foiFfcards to be inserted into the scaphoid ; the middle descend 
almost perpendicularly to be inserted into the os calcis ; and the posterior fibres 
pass backwards and outwards to be attached to the inner side of the astragalus. 
The deeper buyer consists of a short, thick, and strong fasciculus, which passes 
jrom the apex of the malleolus to the inner surface of the astragalus, below the 
articular surface. This ligament is covered by the tendons of the Tibialis posticus 
and Flexor longus digitorum muscles. 

The External Lateral Ligament (fig. 144) consists of three fasciculi, taking 
different directions, and separated by distinct intervals ; for which reason it is 
described by some anatomists as three distinct ligaments.* This would seem the 
preferable description, were it not that the old nomenclature has passed into 
general use. 

The anterior fasciculus, the shortest of the three, passes from the anterior margin 
of the summit of the external malleolus, downwards and forwards, to the astragalus, 
in front of its external articular facet. 


144. — Ankle-Joint : Tarsal and Tarso-Metatarsal Articulations. External View. 

Eight Side. 



The posterior fasciculus, the most deeply seated, passes from the depression at 
the inner and back part of the external malleolus to the astragalus, behind its ex- 
ternal malleolar facet. Its fibres are almost horizontal in direction. 

The middle fasciculus , the longest of the three, is a narrow rounded cord, passing 
from the apex of the external malleolus downwards and slightly backwards to the 
middle of the outer side of the os calcis. It is covered by the tendons of the 
Peroneus longus and brevis. 

There is no posterior ligament, its place being supplied by the transverse liga- 
ment of the inferior tibio-fibular articulation. 

The Synovial Membrme invests the inner surface of the ligaments, and sends a 
duplicature upwards between the lower extremities of the tibia and fibula for a short 
distance. 


Humphry, on the i Skeleton / p. 559 
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Relations. The tendons, vessels, and nerves in connection with the joint are, 
in front, freon within outwards, the Tibialis anticus, Extensor proprius pollicis, 
anterior tibial vessels, anterior tibial nerve, Extensor co mmunis digitorum, and 
Peronetus tertius ; behind, from within outwards, Tibialis posticus, Flexor longus 
digitorum, posterior tibial vessels, posterior tibial nerve, Flexor longus pollicis, 
and, in the groove behind the external malleolus, the tendons of the Peroneus 
longus and brevis. 

The Arteries supplying the joint are derived from the malleolar branches of the 
anterior tibial and peroneal. 

The Nerves are derived from the anterior tibial. 

Actions . The movements of the joint are limited to flexion and extension. 
Thernds no lateral motion. 

/SO 

VLX V. Articulations of the Tarsus. 

These articulations may bo subdivided into three sets : 1 . The articulation of 
the first row of tarsal bones. 2. The articulation of the second row of tarsal 
bones. 3. The articulations of the two rows with each other. 

1. Articulation of the First Row of Tarsal Bones. 

The articulations between the astragalus and os calcis are two in number — 
anterior and posterior. They are arthrodial joints. The bones are connected 
together by three ligaments : — 

External Calcaneo-Astragaloid. Posterior Calcaneo-Astragaloid. 

Interosseous. 

The J External Calcaneo-Astragaloid Ligament (fig. 144) is a short, strong fasci- 
culus, passing from the outer surface of the astragalus, immediately beneath its 
externa] malleolar facet, to the outer edge of the os calcis. It is placed in front of 
the middle fasciculus of the external lateral ligament of the ankle-joint, with the 
fibres of which it is parallel. 

The Posterior Calcaneo-Astragaloid Ligament (fig. 143) connects the posterior 
extremity of the astragalus with the upper contiguous surface of the os calcis ; it 
is a short narrow band, the fibres of which are directed obliquely backwards and 
inwards. 

The Interosseous Ligament forms the chief bond of union between the bones. 
It consists of numerous vertical and obliquo fibres, attached, by ono extremity, to 
the groove between the articulating surfaces of the astragalus ; by the other, to a 
corresponding depression on the upper surface of the os calcis. It is vory thick 
and strong, being at least an inch in breadth from side to side, and serves to unite 
the os calcis and astragalus solidly together. 

The Synovial Membranes (fig. 146) are two in number: one for the posterior 
calcaneo-astragaloid articulation; a second for the anterior calcaneo-astragaloid 
joint. The latter synovial membrane is continued forwards between the contiguous 
surfaces of the astragalus and scaphoid bones. 

2. Articulations of the Second Row of Tarsal Bones. 

The articulations between the scaphoid, cuboid, and three cuneiform are effected 
by the following ligaments : — 

Dorsal. Plantar. 

Interosseous. 

The Dorsal Ligaments are small bands of parallel fibres, which pass from each 
bone to the neighbouring bones with which it articulates. 

‘The Plantar Li cj aments have the same arrangement on the plantar surface. 

The Interosseous Ligaments are four in number. They consist of strong trans- 
verse fibres, which pass between the rough non-artieular surfaces of adjoining bones. 
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There is one between the sidefc of the scaphoid and cuboid ; a second between the 
internal and middle cuneiform bones; a third between the middle and external 
cuneiform ; and a fourth between the external cuneiform and cuboid. The scaphoid 
and cuboid, when in contact, present each a small articulating facet, covered with 
cartilage, and lined either by a separate synovial membrane, or by an offset from 
the common tarsal synovial membrane. 


Dorsal. 


145. — Ligaments of Plantar Surface of the 
Foot. 


3. Articulations op the Two Rows of the Tarsus with each other. 

These may be conveniently divided into three sets. The joint between tho os 
calcis and tho cuboid. The ligaments connecting the os calcis with tho scaphoid. 
The joint between tho astragalus and the scaphoid. 

The ligaments connecting the os calcis with the cuboid, are four in number : — 

f Superior Calcaneo- Cuboid. 

1 Internal Calcaneo- Cuboid (Interosseous), 
p. , f Long Calcaneo- Cuboid. 

1 antar * \ Short. Calcaneo-Cuboid. 

The Superior Calcaneo-Cuboid Ligament 

(fig. 144) is a thin and narrow fasciculus, 
which passes between the contiguous sur- 
faces of the os calcis and cuboid, on the 
dorsal surface of the joint. 

The Internal Calcaneo- Cuboid ( Inter- 
osseous] ) lAgament (fig. 144) is a short, 
but thick and strong, band of fibres, 
arising from the Os calcis, in the deep 
groove which intervenes between it and 
the astragalus'; and closely blended, at 
its origin, with the superior calcaneo- 
scaphoid ligament. It is inserted into 
the inner side of tho cuboid bone. This 
ligament forms one of the chief bonds of 
union between the first and second row 
of the tarsus. 

The Long Calcameo-Cuboul (fig. 145), 
the more superficial of the two plantar 
ligaments, is the longest of all the liga- 
ments of the tarsus ; it is attached to the 
under surface of the os calcis, from near 
the tuberosities, as far forwards as the 
anterior tubercle ; its fibres pass forwards 
to be attached to the ridge on the under 
surface of the cuboid bone, the more su- 
perficial fibres being continued onwards 
to the bases of the second, third, and 
fourth metatarsal bones. This ligament 
crosses the groove on the under surface 
of the cuboid bone, converting it into a 
canal for the passage of the tendon of 
the Peroneus longus. 

The Short Calcaneo- Cuboid Ligament lies nearer to the bones than the preceding, 
from which it is separated by a little areolar adipose tissue. It is exceedingly 
broad, about an inch in length, and extends from the tubercle and the depression 
in front of it on the fore part of the under surface of the os calcis, to the inferior 
surface of the cuboid bone behind the peroneal groove. A separate synovial mem- 
bpanp m found in the calcaneo-cuboid articulation. 
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The ligaments connecting the os calcis with the scaphoid, are two in number : 

Superior Calcaneo- Scaphoid. Inferior Calcaneo- Scaphoid. 

The Superior Calcaneo- Scaphoid (fig. 1 44) arises, as already mentioned, with the 
internal calcaneo- cuboid in the deep groove between the astragalus and os calcis ; 
it passes forward from the inner side of the anterior extremity of the os calcis to 
the outer side of the scaphoid bone. These two ligaments resemble the letter T, 
being blended together behind, but separated in front. * 

The Inferior Calcaneo- Scaphoid (fig. 145) is by far the larger and stronger 
of the two ligaments of this articulation ; it is a broad and thick band of fibres, 
which passes forwards and inwards from the anterior and inner extremity of the 
os calcis, to the under surface of the scaphoid bone. This ligament not only 
serves to connect the os calcis and scaphoid, but supports the head of the astra- 
galus, forming part of the articular cavity in which it is received. Its upper 
surface is lined by the synovial membrane continued from the anterior calcaneo- 
astragaloid articulation. Its wider surface is in contact with the tendon of the 

Tibialis posticus muscle. a W a h r al a ft mjnp fOAMjfen «* 

The articulation between the astragalus^ an <T scaph end lslm arthrodial joint ; 
the rounded head of the astragalus being received into the concavity formed by 
the posterior surface of the scaphoid, the anterior articulating surface of the 
caleaneum, and the upper surface of the caleaneo-scaplioid ligament, which fills 
up the triangular interval between those bones. The only ligament of this joint 
is the superior astragalo-scaphoid, a broad band, which passes obliquely forwards 
from the neck of the astragalus, to the superior surface of the scaphoid bone. It 
is thin and weak in texture, and covered by the Extensor tendons. The inferior 
calcaneo- scaphoid supplies the place of an inferior ligament. 

The Synovial Membrane which lines the joint, is continued forwards from the 
anterior ealcaneo-astragaloid articulation. This articulation permits of considerable 
mobility ; but its feebleness is such as to allow occasionally of dislocation of the 


astragalus. 


146. — Oblique Section of the Articulations of the Tarsus and Metatarsus. 
Showing the Six Synovial Membranes. 



The Synovial Membranes (fig. 146) found in the articulations of the tarsus, arc 
four in number: one for the posterior ealcaneo-astragaloid articulation; & second 
for the anterior ealcaneo-astragaloid and astragalo-scaphoid articulations ; a third 
for the calcaneo-cuboid articulation ; and a fourth for the articulations of the 
scaphoid with the three cuneiform, the three cuneiform with each other, the 
external cuneiform with the cuboid, and the middle and external cuneiform with 
the bases of the Second and third metatarsal bones. The prolongation which lines 
the metatarsal bones, passes forwards between the external and middle ciUieiform 
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bones. A small synovial membrane is sometimes found between the contiguous 
surfaces of the scaphoid and cuboid bones. 

Actions. The movements permitted between the bones of the first row, the 
astragalus and os calcis, are limited to a gliding upon each other from before 
backwards, and from side to side. The gliding movement which takes place 
between the bones of the second row, is very slight, the articulation between the 
scaphoid and cuneiform bones being more moveable than those of the cuneiform 
with each other and with the cuboid. The movement which takes place between 
the two rows, is more extensive, and consists in a sort of rotation, by means of 
which the sole of the foot may be slightly flexed, and extended, or carried inwards 
and outwards. 

VI. Tarso-Metatarsal Articulations. 

These are arthrodial joints. The bones entering into their formation are the 
internal, middle and external cuneiform, and the cuboid, which articulate with the 
motatarsal bones of the five toes. The metatarsal bone of the great toe articulates 
with the internal cuneiform ; that of the second is deeply wedged in between the 
internal and external cuneiform, resting against the middle cuneiform, and being 
the most strongly articulated of all the metatarsal bones; the third metatarsal 
articulates with the extremity of the external cuneiform; the fourth with the 
cuboid and external cuneiform ; and the fifth with the cuboid. The articular 
surfaces are covered with cartilage, lined by synovial membrane, and connected 
together by the following ligaments — 

Dorsal. Plantar. 

Interosseous. 

The Boreal Ligaments consist of strong, fiat, fibrous bands, which connect the 
tarsal with the metatarsal bones. The first metatarsal is connected to the internal 
cuneiform by a single broad, thin, fibrous band ; the second has three dorsal 
ligaments, one from each cuneiform bone ; the third has one from the external 
cuneiform ; and tho fourth and fifth have one each from the cuboid. 

The Plantar Ligaments consist of longitudinal and oblique fibrous bands con- 
necting the tarsal and metatarsal bones, but disposed with less regularity than on 
the dorsal surface. Those for the first and second metatarsal are the most strongly 
marked ; the second and third metatarsal receive strong fibrous bands, which pass 
obliquely across from the internal cuneiform ; the plantar ligaments of the fourth 
and fifth metatarsal consist of a few scanty fibres derived from the cuboid. 

The Interosseous Ligaments are three in number : internal, middle, and external. 
The internal one passes from the outer extremity of the internal cunoiform, to tho 
adjacent angle of the second metatarsal. The middle one, less strong than tho 
preceding, connects the external cuneiform with the adjacent angle of the second 
metatarsal, The external interosseous ligament connects the outer angle of the 
external cuneiform with the adjacent side of the third metatarsal. 

The Synovial Membranes of these articulations are three in number : on£ for the 
metatarsal bone of the great toe, with the internal cuneiform : one for the second 
and third metatarsal bones, with the middle and external cuneiform ; this is a part 
of the great tarsal synovial membrane : and one for the fourth and fifth metatarsal 
bones with the cuboid. The synovial membranes of the tarsus and metatarsus 
are thus seen to be six in number (fig. 146). 

Articulations of the Metatarsal Bones with each other. 

The bases of the metatarsal bones, except the first, are connected together by 
dofrsal, plantar, and interosseouB ligaments. The dorsal and plantar ligaments 
pass from one metatarsal bone to another. The interosseous ligaments lie deeply 
between the rough non-articular portions of their lateral surfaces". * The articular 
surfaces are covered with cartilage, and provided with synovial membrane, con- 
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tinned forwards from the tarso-metatarsal joints. The digital extremities of the 
metatarsal bones are united by the transverse metatarsal ligament. It connects 
the great toe with the rest of the metatarsal bones ; in this respect it differs from 
the transverse ligament in the hand. 

Actions . The movement permitted in the tarsal ends of the metatarsal bones is 
limited to a slight gliding of the articular surfaces upon one another j considerable 
motion, however, takes place in their digital extremities. 

VII. Metatarso-Phalangeal Articulations. 

The heads of the metatarsal bones are connected with the conoavo articular 
surfaces of the first phalanges by the following ligaments — 

Anterior or Plantar. Two Lateral. 

They are arranged precisely similar to the corresponding parts in the hand. 
The expansion of the extensor tendon supplies the place of a posterior ligament. 

Actions. The movements permitted in the metatarso-phalangeal articulations 
are flexion, extension, abduction, and adduction. 

VIII. Articulations of the Phalanges. 

The ligaments of these articulations are similar to those found in the hand ; 
each pair of phalanges being connected by an anterior or plantar and two lateral 
ligaments, and their articular surfaces lined by synovial membrane. Their actions 
are also similar. 


For further information on this subject, tlio Student is referred to Oruvoilhier’s * Anatomie 
Descriptive’ ; to Dr. Humphry’s work on the ‘Human Skeleton, including the. Joints’ ; and 
to Arnold’s ‘ Tabulae Anatomicae,’ Fascic. 4. Pars a. leones Articulorum et Ligamentorum. 
On the textures composing the Joints refer to Todd and Bowman’s ‘Physiological Anatomy/ 
and Kblliker’s ‘Manual of Human Microscopic Anatomy.’ 



The Muscles and Fasciae/" 

T HE Muscles are the active organs of locomotion. They are formed of bundles 
of reddish fibres, consisting chemically of fibrine, and endowed with the pro- 
perty of contractility. Two kinds of muscular tissue are found in the animal 
body, viz., that of voluntary or animal life, and that of involuntary or organic life. 

The muscles of animal life {striped muscles ) are capable of being either put in 
action or controlled by the will. They are composed of bundles of fibres enclosed 
in a delicate web of areolar tissue. Each bundle consists of numerous smaller 
bundles, enclosed in a similar fibro-areolar covering, and these again of primitive 
fasciculi. 

The primitive fasciculi consist of a number of filaments, enclosed in a tubular 
sheath of transparent, elastic, and apparently homogeneous membrane, named by 
Bowman the 4 Sarcolemma.’ The primitive fasciculi are cylindriform or prismatic. 
Their breadth varies in man from to of an inch, the average of the ma- 
jority being about ; their length is not always in proportion to the length of 
the muscle, but depends on the arrangement of the tendons. This form of muscular 
fibre is especially characterised by being apparently marked with very fine, dark, 
parallel lines or strke , which pass transversely round the fibre, in curved or 
wavy parallel lines, from to J 0(j of an inch apart. Other striae pass 

longitudinally over the tubes, indicating the direction of the primitive fibrils 
of which the primitive fasciculus is composed. They are less distinct than the 
former. 

The primitive fibrils constitute the proper contractile tissue of the muscle. 
Each fibril is cylindriform, somewhat flattened, about of an inch in thick- 

ness, and marked by transverse striae placed at the same distance from each other 
as the striae on the surface of the fasciculus. Each fibril apparently consists of a 
single row of minute particles (named 4 sarcous elements ’ by Bowman), connected 
together like a string of beads. Closer examination, however, shows that the 
elementary particles are little masses of pellucid substance, having a rectangular 
outline, and appearing dark in the centre. These appearances would favour the 
suggestion that the elementary particles of which tho fibrils are composed, are 
possibly nucleated cells, cohering in a linear series, the transverse marks between 
them corresponding to their line of junction. Kolliker, however, considers 4 the 
sarcous elements as artificial products, occasioned by the breaking up of the fibrils 
at the parts where they are thinner.’ 

This form of muscular fibre composes the whole of the voluntary muscles, all 
the muscles of the ear, those of the larynx, pharynx, tongue, and upper half of the 
oesophagus, the heart, and the walls of the large veins at the point where they 
open into it. 

The m/uscles of organic life {unstriped muscles ) consist of flattened bands, or 
of elongated, spindle-shaped fibres, flattened, of a pale colour, from to ttVo' 

of an inch broad, homogeneous in texture, having a finely mottled aspect, which 
sometimes appears granular, the granules being occasionally arranged in a linear 

# * The Muscles and Fasciae are described conjointly, in order that the student may con- 
sider the arrangement of the latter in his dissection of the former. It is rare for the 
student of anatomy in this country to have the opportunity of dissecting the fascia 
separately ; and it is for this reason, as well as from the close connection that exists between 
the muscles and their investing aponeuroses, that they are considered together. Some 
general observations are first made on the anatomy of the muscles and fasciae, the special 
description being given in connection with the different regions. 
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series, so as to present a striated appearance. Each fibre contains a cylindrical 
rod-shaped nucleus, which sometimes appears as a narrow, continuous, dark streak. 
The fibres are united into bundles, which are connected together by areolar tissue 
and elastic fibres. This form of muscular tissue occurs either scattered in the 
areolar tissue, or exists in the form of a muscular membrane, the bundles being 
arranged parallel, or forming a close interlacement, crossing each other at various 
angles. The muscular fibre of organic life is found in the alimentary canal, form- 
ing the muscular coat of the digestive tube from the middle of the (esophagus to 
the internal sphincter of the anus ; in the posterior wall of the trachea, and in the 
bronchi ; in the ducts of the submaxillary glands ; in the gall bladder and common 
bile duct ; in the calyces and pelvis of the kidney ; in the ureters and bladder ; and, 
scantily, in the urethra. In the female, in the vagina, the uterus, Fallopian 
tubes, and broad ligaments. In the mate, it is met with in the scrotum, the epi- 
didymis, the vas deferens, vesicuke seminales, the prostate ; and, in the cavernous 
bodies, in both sexes. It is found also in the coats of all arteries, in most veins, 
and lymphatic vessels ; in the iris and ciliary muscle, and in tho skin. 

Blood-vessels are distributed in considerable abundance to the muscular tissue. 
In the voluntary muscles the capillaries, which are of extremely minute size, form 
narrow, oblong meshes, which run in the direction of the fibres. 

The lymphatic vessels in muscles are few in number, and appear to exist only 
in the largest muscles. Tho nerves of voluntary muscles aro of largo size. The 
larger branches pass between the fasciculi, and, subdividing, unite to form primary 
plexuses ; from these, finer bundles, or, singlo nerve tubes, pass between tho 
muscular fibres, and, forming loops, return to the plexus. 

Each muscle is invested externally by a thin cellular layer, forming what is 
called its sheath , which not only covers its outer surface, but penetrates into its 
interior in the intervals between the fasciculi, surrounding these, and serving as a 
bond of connection between them. 

The muscles are connected with the bones, cartilages, ligaments and skin, either 
directly or through the intervention of fibrous structures, called tendons or apo- 
neuroses. Where a muscle is attached to bone or cartilage, the fibres terminate 
in bhint extremities upon the periosteum or perichondrium, and do not come into 
direct relation with the osseous or cartilaginous tissue. Where muscles are con- 
nected with the skin, they either lie as a flattened layer beneath it, or are connected 
with its areolar tissue by larger or smaller bundles of fibres, as in the muscles of 
the face. 

The muscles vary extremely in their form. In the limbs, they are of con- 
siderable length, especially tho more superficial ones, the deep ones boing generally 
broad ; they surround the bones, and form an important protection to the various 
joints. In the trunk, they are broad, flattened, and expanded, forming tho parietes 
of the cavities which they enclose ; hence, the reason of the terms, lung, broad , 
short , etc., used in the description of a muscle. 

Thero is considerable variation in the arrangement of the fibres of certain 
muscles with reference to the tendons to which they are attached. In some, the 
fibres are arranged longitudinally, and terminate at either end in a narrow tendon. 
If the fibres converge, like the plumes of a pen, to one side of a tendon, which 
runs the entire length of a muscle, the muscle is said to bo pennijorm, as tho 
Peronei ; if they converge to both sides of the tendon, tho muscle is called 
bipenniform , as the Rectus femoris ; if they converge from a broad surface to a 
narrow tendinous point, the muscle is said to be radiated , as the Temporal and 
Glutei muscles. 

They differ no less in size ; the Gastrocnemius forms the chief bulk of the 
back of the leg, and the fibres of the Sartorius are nearly two feet in length, 
whilst the Stapedius, a small muscle of the internal ear, weighs about a grain, and 
its fibres are not.more than two lines in length. 

The names applied to the various muscles have been derived: 1 , from their situa- 
tion, as the Tibialis, Radialis, Ulnaris, Peroneus ; 2, from their direction, as the 
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Rectus abdominis, Obliqtri capitis, Transversalis ; 3 , from their uses, as Flexors, 
Extensors, Abductors, etc, ; 4, from their shape, as the Deltoid, Trapezius, Rhom- 
boideus ; 5, from the number of their divisions, as the Biceps, the Triceps ; 6 , from 
their points of attachment, as the Stemo-cleido-mastoid, Sterno-hyoid, Sterno- 
thyroid. 

In the description of a muscle, the term origin is meant to imply its more fixed 
or central attachment ; and the term insertion , the moveable point upon which the 
force of the muscle is directed ; but the origin is absolutely fixed in only a very 
small number of muscles, such as those of the face, which are attached by one 
extremity to the bone, and by the other to the moveable integument ; in the 
greater number, the muscle can be made to act from either extremity. 

In the dissection of the muscles, the student should pay especial attention to 
the exact origin , insertion, and actions of each, and its more important relations 
with surrounding parts. An accurate knowledge of the points of attachment of 
the muscles is of great importance in the determination of their action. By a 
knowledge of the action of the muscles, the surgeon is able to explain the causes 
of displacement in various forms of fracture, aud the causes which produce 
distortion in various deformities, and, consequently, to adopt appropriate treatment 
in each case. The relations, also, of some of the muscles, especially those in 
immediate apposition with the larger blood-vessels, and the surface-markings they 
produce, should be especially remembered, as they form useful guides in the ap- 
plication of a ligature to those vessels. 

Tendons are white, glistening, fibrous cords, varying in length and thick- 
ness, sometimes round, sometimes flattened, of considerable strength, and only 
slightly elastic. They consist almost entirely of white fibrous tissue, the fibrils 
of which have an undulating course parallel with each other, and are firmly united 
together. They are very sparingly supplied with blood-vessels, the smaller 
tendons presenting in their interior not a traco of them. Nerves also are not 
present in the smaller tendons ; but the larger ones, as the tendo Achillis, receive 
nerves which accompany the nutrient vessels. The tendons consist principally of 
a substance which yields gelatine. 

Aponeuroses are fibrous membranes, of a pearly-white colour, iridescent, 
glistening, and similar in structure to the tendons. They are destitute of nerves, 
and the thicker ones only sparingly supplied with blood-vessels. 

The tendons and aponeuroses are connected, on the one hand, with the muscles ; 
and, on the other hand, with the moveable structures, as the bones, cartilages, 
ligaments, fibrous membranes (for instance, the sclerotic), and the synovial mem- 
branes (suberuraeus, subanconeus). Where the muscular fibres are in a direct 
line with those of the tendon or aponeurosis, the two are directly continuous, the 
muscular fibre being distinguishable from that of the tendon only by its striation. 
But where the muscular fibre joins the tendon or aponeurosis at an oblique angle, 
the former terminates, according to Kolliker, in rounded extremities, which are 
received into corresponding depressions on the surface of the latter, the connective 
tissue between the fibres being continuous with that of the tendon. The latter 
mode of attachment occurs in all the penniform and bipenniform muscles, and in 
those muscles the tendons of which commence in a membranous form, as the 
Gastrocnemius and Soleus. 

The fescim (fascia , a bandage) are fibro-areolar or aponeurotic laminas, of 
variable thickness and strength, found in all regions of the body, investing the 
softer and more delicate organs. The fasciae have been subdivided, from tho 
structure which they present, into two groups, fibro-areolar or superficial fasciae, 
aud aponeurotic or deep fasciae. 

The fibro-areolar fascia is found immediately beneath the integument over 
almost the entire surface of the body, and is generally known as the superficial 
fascia. It connects the skin with the deep or aponeurotic fascia, and consists of 
fibro-areolar tissue, containing in its meshes pellicles of fat in varying quantity. 
In the eyelids and scrotum, where adipose tissue is rarely deposited, this tissue is 
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very liable to serous infiltration. The superficial fascia varies in thickness in 
different parts of the body : in the groin it is so thick as to be capable of being sub- 
divided into several laminae, but in the palm of the hand it is pf extreme thinness, 
and intimately adherent to the integument. The superficial fascia is capable of 
separation into two or more layers, between which are found the superficial vessels 
and nerves, and superficial lymphatic glands ; as the superficial epigastric vessels 
in the abdominal region, the raaial and ulnar veins in the forearm, the saphenous 
veins in the leg and thigh ; certain cutaneous muscles also are situated in the super- 
ficial fascia, as the Platysma mjQidps in the neck, and the Orbicularis palpebrarum 
around the eyelids. This fascia is most distinct at the lower part of the abdomen, 
the scrotum, perinaeum, and extremities ; is very thin in those regions whore 
muscular fibres are inserted into the integument, as on the side of the neck, the 
face, and around the margin of the anus ; and is almost entirely wanting in the 
palms of the hands and solps of the /opt, where the integument is adherent to the 
subjacent aponeurosis. The superficial fascia connects the skin to the subjacent 
parts, facilitates the movement of the skin, serves as a soft nidus for the passage 
of vessels and nerves to the integument, and retains the warmth of the body, sinco 
the adipose tissue contained in its areolae is a bad conductor of caloric. 

The aponeurotic or deep fascia is a dense inelastic and unyielding fibrous 
membrane, forming sheaths for the muscles, and affording them broad surfaces for 
attachment. It consists of shining tendinous fibres, placed parallel with one another, 
and connected together by other fibres disposed in a reticular manner. It is usually 
exposed on tbe removal of the superficial fascia, forming a strong investment, 
which not only binds down collectively tho muscles in each region, but gives a 
separate sheath to each, as well as to tho vessels and nerves. The fasciae are 
thick in unprotected situations, as on the outer side of a limb, and thinner on the 
inner side. Aponeurotic fascia) aro divided into two classes, aponeuroses of 
insertion, and aponeuroses of investment. 

The aponeuroses of insertion serve for tho insertion of muscles. Some of these 
are formed by the expansion of a tendon into an aponeurosis, as, for instance, tho 
tendon of the Sartorius ; others are connected directly to tho muscle, as the 
aponeuroses of the abdominal muscles. 

The aponeuroses of investment form a sheath for the entire limb, as well as 
for each individual muscle. Many aponeuroses, however, serve both for investment 
and insertion. Thus the aponeurosis given off from the tendon of the Biceps 
of the arm near its insertion is continuous with, and partly forms, the investing 
fascia of the forearm, and gives origin to tho muscles in this region. The deep 
fasciae assist the muscles in their action, by the degree of tension and pressure they 
make upon their surface ; and, in certain situations, this is increased and regulated 
by muscular action, as, for instance, by the Tensor vaginae femoris and Gluteus 
maximus in the thigh, by the Biceps in the leg, and Palmaris longus in the hand. 
In the limbs, the fasciae not only invest the entire limb, but give off septa, which 
separate the various muscles, and are attached beneath to the periosteum ; these 
prolongations of fasciae are usually spoken of as intermuscular septa. 

The Muscles and Fasciae may be arranged, according to the general division of 
the body, into those of the head, face, and neck ; those of the trunk ; those of the « 
upper extremity ; and those of the lower extremity. 


MUSCLES AND FASCLE OF THE HEAD AND FACE. 


The Muscles of the Head and Face consist of ten groups, arranged according to 
the region in which they are situated. 


1. Cranial Region. 

2. Auricular Region. 

3. Palpebral Region. 

4. Orbital Region. 

5. Nasal Region. 


6. Superior Maxillary Region. 

7. Inferior Maxillary Region. 

8. Intermaxillary Region. 

9. Temporo- Maxillary Region. 

10. Pterygo-Maxillary Region. 
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The Muscles contained in each of these groups are' the following 

1. Crcmial Region. Compressor nasi. 

Occipito-frontolia. Compressor narium minor. 

Depressor aloe nasi. 


2. Auricular Region. 

Attollens aurem. 

Attrahens aurem. 

Retrahens aurem. 

3 . Palpebral Region. 

Orbicularis palpebrarum. 
Corrugator supercilii. 

Tensor Tarsi. 

4. Orbital Region. 

Lavator palpebno. 

Rectus superior. 

Rectus inferior. 

Rectus intemus. 

Rectus extemus. 

Obliquus superior. 

Obliquus inferior. 

5. Nasal Region. 
Pyramidalis nasi. 

Levator labii superior! s alseque nasi. 
Dilatator naris posterior. 

Dilatator naris anterior. 


6. Superior Maxillary Region . 

Levator labii superioris. 

Levator anguli oris. 
Zygomaticus major. 
Zygomaticus minor. 

7. Inferior Maxillary Region. 

Levator labii inferioris. 
Depressor labii inferioris. 
Depressor anguli oris. 

8. Inter-Maxillary Region. 

Buccinator. 

Risorius. 

Orbicularis oris. 

9. Tempor o-Maxillary Region. 
Masseter. 

Temporal. 

10. Pterygo-Maxillary Region. 

Pterygoideus externus. 
Pterygoideus internus. 


1. Cranial Region — Occipito-Frontalis. 


Dissection (fig. 147). The head being shaved, and a block placed beneath the back of the 
neck, make a vertical incision through the skin from before backwards, commencing at 
the root of the nose in front, and terminating behind at the occipital protuberance ; make 
a second incision in a horizon tfd direction along the forehead and round the side of the 

147. — Dissection of the Head, Face, and Neck. 


4 Dissection of scalp 


2.3„cf AURICULAR REGION 


4 -. 5 .G.of FACE 


J>8.of NECK 


head, from the anterior to the posterior extremity of the preceding. Raise the skin in 
front from the subjacent muscle from below upwards ; this must be done with extreme 
care, on account of their intimate union. The tendon of the muscle is best avoided by 
removing the integument from the outer surface of the vessels and nerves which lie 
between the two. 




OCGIPITO-FEONTALtS. 


z&$ 

The superficial fascia in the cranial region is a firm, dense layer, intimately 
adherent to the integument, and to the Oocipito-froi^talis and its tendinous aponeu- 
rosis ; it is continuous, behind, with the superficial fascia at the ba&k part of the 
neck ; and, laterally, is continued over the temporal aponeurosis : it contains 

148. — Muscles of the Head, Face, and Neck, 



between its layers the small muscles of the auricle, and the superficial temporal * 
vessels and superficial nerves. , 

The Occipito- frontalis (fig. 148) is a broad musculo-fibrous layer, which covers 
the whole of one side of the vertex of the skull, from the occiput to the eyebrow. 
Ct consists of two nluscular slips, separated by an intervening tendinous aponeurosis, 
fhe occipital portion , thin, quadrilateral in form, and about an inch and a half in 
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length, arises from theouter two-thirds of the superior curved line of the occipital 
bone, and from the mastoid portion of the temporal. Its fibres of origin are 
tendinous, but they soon become muscular, and ascend in a parallel direction to 
terminate in the tendinous aponeurosis. The frontal portion is thin, of a quadri- 
lateral form, and intimately adherent to the skin. It is broader, its fibres are 
longer, and their structure paler than the occipital portion. Its internal fibres 
are continuous with those of the Pyramidalis nasi. Its middle fibres become 
blended with the Corrugator supercilii and Orbicularis : and the outer fibres are 
also blended with the latter muscle over the external angular process. From this 
attachment, the fibres are directed upwards and join the aponeurosis below the 
coronal suture. The inner margins of the. two frontal portions of the muscle are 
joined^ together for some distance above the root of the nose ; but between the 
occipital portions there is a considerable though variable interval. 

The aponeurosis covers the upper part of the vertex of the skull, being con- 
tinuous across the middle line with the aponeurosis of the opposite muscle. 
Behind, it is attached, in the interval between the occipital origins, to the occipital 
protuberance and superior curved lines above the attachment of the Trapezius ; in 
front, it fbrius a short angular prolongation between the frontal portions ; and on 
each side, it has connected with it the Attollens and Attrahens aurem muscles ; in 
this situation it loses its aponeurotic character, and is continued over the temporal 
fascia to the zygoma by a layer of laminated areolar tissue. This aponeurosis is 
closely connected to the integument by a dense fibro- cellular tissue, which contains 
much granular fat, and in which ramify the numerous vessels and nerves of the 
integument ; it is loosely connected with the pericranium by a quantity of loose 
cellular tissue, which allows of a considerable degree of movement of the 
integument. 

* Nerves. The frontal portion of the Occipito-frontalis is supplied by the facial 
nerve ; its occipital portion by the posterior auricular branch of the facial, and 
sometimes by the small occipital. 

Actions. The frontal portion of the muscle raises the eyebrows and the skin 
over the root of the nose ; at the same time throwing the integument of the fore- 
head into transverse wrinkles, a predominant expression in the emotions of delight. 
By bringing alternately into action the occipital and frontal portions, the entire 
scalp may be moved from before backwards. 

2. Auriculae Region. (Fig. 148.) 

Attollens Aurem. Attrahens Aurem. 

Re tr aliens Aurem. 

These three small muscles are placed immediately beneath the skin around the 
external ear. In man, in whom the external ear is almost immovable, they are 
rudimentaiy. They are the analogues of large and important muscles in some of 
the mammalia. 

Dissection . This requires considerable care, and should be performed in the following 
manner :*~To expose the Attollens aurem; draw the pinna or broad part of the ear down- 
wards, when a tense band will be felt beneath the skin, passing from the side of the head 
to the upper part of the concha ; by dividing the skin over the tendon, in a direction from 
below upwards, and then reflecting it on each side, the muscle is exposed. To bring into 
view the Attrahens aurem, draw the helix backwards by means of a hook, when the muscle 
will be made tense, and may be exposed in a similar manner to the preceding. To expose 
the Retrahens aurem, draw the pinna forwards, when the muscle being made tense may be 
felt beneath the skin, at its insertion into the back part of the concha, and may be exposed 
in the same manner as the other muscles. 

The Attollens Aurem, the largest of the three, is thin, and fan-shaped; its 
fibres arise from the aponeurosis of the Occipito-frontalis, and converge to be 
inserted by a thin, flattened tendon into the upper part of the cranial surface of 
the pinna. 

Relations. Externally , with the integument; internally , with the Temporal 
aponeurosis. 
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The Attrahens Aurem, the smallest of the three, is thin, fan-shaped, and its 
fibres pale and indistinct ; they arise from the lateral edge of the aponeurosis of 
the Occipito-frontalis, and converge to be inserted into a projection on the front 
of the helix. 

Relations . Externally , with the skin ; internally , with the temporal fascia, 
which separates it from the temporal artery and vein. 

The Retrahens Aurem consists of two or three fleshy fasciculi, which arise 
from the mastoid portion of the temporal bone by short aponeurotic fibres. They 
are inserted into the lower part of the cranial surface of the concha. 

Relations . Externally , with the integument ; internally , with the mastoid portion 
of the temporal bone. 

Nerves. The Attollens aurem is supplied by the small occipital ; the Attrahens 
aurem, by the facial ; and the Retrahens aurem, by the posterior auricular branch 
of the facial. 

Actions. In man, these muscles possess very little action ; the Attollens aurem 
slightly raises the ear ; the Attrahens aurem draws it forwards and upwards ; and 
the Retrahens aurem draws it backwards. 

3. Palpebral Region. (Fig. 148.) 

Orbicularis Palpebraruln. Levator Palpebra?. 

Corrugator Supercilii. Tensor Tarsi. 

Dissection (fig. 147). In order to expose the muscles of the face, continue the longi- 
tudinal incision, made in the dissection of the Occipito-frontalis, down the median line 
of the face to the tip of the nose, and from this point onwards to the upper lip ; and carry 
another incision along the margin of the lip to the angle of the mouth, and transversely 
across the face to the angle of the jaw. Then make an incision in front of the external 
ear, from the angle of the jaw upwards, to join the transverse incision made in exposing 
the Occipito-frontalis. These incisions include a square-shaped flap, which should be Re- 
moved in the direction marked in the figure, with care, as the muscles at somo points are 
intimately adherent to the integument. 

The Orbicularis Palpebrarum is a sphincter muscle, which surrounds the circum- 
ference of the orbit and eyelids. It arises from the internal angular process of 
the frontal bone, from the nasal process of the superior maxillary in front of the 
lachrymal groove, and from the anterior surface and borders of a short tendon, the 
tendo palpebrarum, placed at the inner angle of the orbit. From this origin, the 
fibres are directed outwards, forming a broad, thin, and flat layer, which covers 
the eyelids, surrounds the circumference of the orbit, and spreads out over the 
temple, and downwards on the cheek, becoming blended with the Occipito-frontalis 
and Corrugator supercilii. The palpebral portion (ciliaris) of the Orbicularis is 
thin and pale ; it arises from the bifurcation of the tendo palpebrarum, and forms 
a series of concentric curves, which are united on the outer side of the eyelids at 
an acute angle by a cellular raph6, some being inserted into the external tarsal 
ligament and malar bone. The orbicular portion (orbicularis latus) is thicker and 
of a reddish colour : its fibres are well developed, and form complete ellipses. 

Relations . By its superficial surface , with the integument. By its deep sur- 
face, above, with the Occipito-frontalis and Corrugator supercilii, with which it is 
intimately blonded, and with the supra-orbital vessels and nerve ; below, it covers 
the lachrymal sac, and the origin of the Levator labii superioris, and the Levator 
labii superioris aioeque nasi muscles. Internally , it is occasionally blended with 
the Pyramidalis nasi. Externally , it lies on the temporal fascia. On the eyelids, 
it is separated from the qonjunctiva by a fibrous membrane and the tarsal car- 
tilages. 

The tendo palpebrarum (tendo oculi) is a short tendon, about two lines in length 
and one in breadth, attached to the nasal process of the superior maxillary bone 
in front of the lachrymal groove. Crossing the lachrymal sac, it divides into two 
parts, each division being attached to the inner extremity of the corresponding 
tarsal cartilage. 'As the tendon crosses the lachrymal sac, a strong aponeurotic 
lamina is given off from the posterior surface, which expands over the sac, and is 
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attached to the ridge on the lachrymal bone. This is the reflected aponeurosis of 
the tendo palpebrarum. 

The Corrugator Supercilii is a small, narrow, pyramidal muscle, placed at the 
inner extremity of the eyebrow, beneath the Ocdpito-frontalis and Orbicularis 
palpebrarum muscles. It arises from the inner extremity of the superciliary ridge ; 
from whence its fibres pass upwards and outwards, to be inserted into the under 
sur&ce of the orbicularis, opposite the middle of the orbital arch. 

Relation#, By its anterior surface , with the Occipito-frontalis and Orbicularis 
palpebrarum muscles. By its posterior surface , with the frontal bone and supra- 
trochlear nerve. 

The Levqtor Palpebree will be described witti the muscles of the orbital region. 

The Tensor Tarsi is a small thin muscle, about three lines in breadth and six in 
length, situated at the inner side of the orbit, behind the tendo oculi. It arises 
from the crest and adjacent part of the orbital surface of the lachrymal bone, and 
passing across the lachrymal sac, divides into two slips, which cover the lachrymal 
canals, and are inserted into the tarsal cartilages near the puncta lachrymalia. 
Its fibres appear to be continuous with those of the palpebral portion of the Orbi- 
cularis ; it is occasionally very indistinct. 

'Nerves, The Orbicularis palpebrarum, Corrugator supercilii, and Tensor tarsi, 
are supplied by the facial nerve. 

Actions, The Orbicularis palpebrarum is the sphincter muscle of the eyelids. • 
The palpebral portion acts involuntarily in closing the lids, and independently of 
the orbicular portion, which is subject to the will. When the entire muscle is 
brought into action, the integument of the forehead, temple, and cheek is drawn 
inwards towards the inner angle of the eye, and the eyelids are firmly closed. 
The Levator palpebree is the direct antagonist of this muscle ; it raises the upper 
eyelid, and exposes the globe. The Corrugator supercilii draws the eyebrow 
downwards and inwards, producing the vertical wrinkles of the forehead. This 
muscle may be regarded as the principal agent in the expression of grief. The 
Tensor tarsi draws the eyelids and the extremities of the lachrymal canals inwards, 
and compresses them against the surface of the globe of the eye ; thus placing them 
in the most favourable situation for receiving the tears. It serves, also, to com- 
press the lachrymal sac. 

4. Orbital Region. (Fig. 149.) 

Levator Palpebree. Rectus Internus. 

Rectus Superior. Rectus Externus. 

Rectus Inferior. Obliquus Superior. 

Obliquus Inferior. 

Dissection. To open the cavity of the orbit, remove the skull-cap and brain j then saw 
through the frontal bone at the inner extremity of the supraorbital ridge, and externally at 
itd junction with the malar. Break in pieces tne thin roof of the orbit by a few slight blows 
of the hammer, and take it away : drive forward the superciliary portion of the frontal bone 
by a smart stroke, but do not remove it, as that would destroy the pulley of the Obliquus 
superior. When tne fragments are cleared away, the periosteum of the orbit will be exposed : 
this being removed, together with the fat which fills the cavity of the orbit, the several 
muscles of this region can be examined. The dissection will be facilitated by distending the 
glohp of the eye . In order to effect this, puncture the optic nerve near the eyeball, with a 
curved needle, and push the needle onwards into the globe : insert the point of a blow-pipe 
through this aperture, and force a little air into the cavity of the eyeball ; then apply a 
ligature round the nerve, so as to prevent the air escaping. The globe being now drawn 
forwards, the muscles will be put upon the stretch. 

The Levator Palpebree Superioris is thin, flat, and triangular in shape. It 
arises from the under surface of the lesser wing of the sphenoid, immediately in 
front of the optic foramen ; and is inserted, by a broad aponeurosis, into the upper 
border of the superior tarsal cartilage. At its origin, it is narrow and tendinous ; 
but soon becomes broad and fleshy, and finally terminates in a bpoad aponeurosis. 

Relations. By its upper surface , with the frontal nerve and artery, the peri- 
osteum of the orbit ; and, in front, with the inner surface of the broad tarsal 
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ligament. By its wider surface, with the Superior rectus ; and, in the lid, with 
the conjunctiva. A small branch of the third nerve enters its under surface. 

f . 149. — Muscles of the Right Orbit. 



The Rectus superior , the thinnest and narrowest of the four Recti, arises from 
the upper margin of the optic foramen, beneath the Levator palpebree and Superior 
oblique, and from the fibrous sheath of the optic nerve ; and is inserted, by a ten- 
dinous expansion, into the sclerotic coat, about three or four lines from the margin 
of the cornea. ** 


Relations . By its upper surface , with the Levator palpebreo. By its under 
surface , with the optic nerve, the ophthalmic artery, the nasal nerve, and the branch 
of the third nerve, which supplies it ; and, in front, with the tendon of the Superior 
oblique, and the globe of the eye. 

The Inferior and Internal Recti arise by a common tendon (the ligament of 
Zinn), which is attached round the circumference of the optic foramen, except at 

its upper and outer part. The External 
150. — The relative Position and Attachment rectus has two heads: the upper one arises 
of the Muscles of the Left Eyeball. from the outer margin of the optic foramen, 



immediately beneath the Superior rectus ; 
the lower head, partly from the ligament 
of Zinn, and partly from a small pointed 
process of bone on the lower margin of 
the sphenoidal fissure. Each muscle passes 
forward in the position implied by its 
name, to be inserted, by a tendinous ex- 
pansion (the tunica albuginea ), into the 
sclerotic coat, about three or four lines 
from the margin of the cornea. Between 
the two heads of the External rectus is 


a narrow interval, through which pass the third, nasal branch of the fifth, and 
sixth nerves, and the ophthalmic vein. Although nearly all these muscles present 
a common origin, and are inserted in a similar manner in the sclerotic coat, there 
are certain differences to be observed in them; as regards their length and breadth. 
The Internal rectus is the broadest ; the External, the longest ; and the Superior, 
the thinnest and narrowest. 


The "Superior Oblique is a fusiform muscle, placed at the upper and inner side 
of the orbit, internal to the Levator palpebr©. It arises about a line above the 
inner margin of the optic foramen, and, passing forwards to thtfi&aer angle of the 
orbit, terminates in a rounded tendon, which plays in a ring or pulley* formed by 
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fibro- cartilaginous tissue attached to a depression beneath the internal angular 
process of the frontal bone, the contiguous surfaces of the tendon and ring being 
lined by a delicate synovial membrane, and enclosed in a thin fibrous investment. 
The tendon is reflected backwards and outwards beneath the Superior rectus to the 
outer part of the globe of the eye, and is inserted into the sclerotic coat, midway 
between the cornea and entrance of the optic nerve, the insertion of the muscle 
lying between the Superior and External recti. 

Relatione, By its upper surface, with the periosteum covering the roof of the 
Orbit, and the fourth nerve. The tendon, where it lies on the globe of the eye, is 
covered by the Superior rectus. By its under surface , with the nasal nerve, and 
the upper border of the Internal rectus. 

The Inferior Oblique is a thin, narrow muscle, placed near the anterior margin 
of the orbit. It arises from a depression in the orbital plate of the superior 
maxillary bone, external to the lachrymal groove. Passing outwards and back- 
wards beneath the Inferior rectus, and between the eyeball and the External 
rectus, it is inserted into the outer part of the sclerotic ‘coat between the Superior 
and External rectus, near the tendon of insertion of the Superior oblique. 

Relations . By its upper surface , with the globe of the eye, and with the Inferior 
rectus. By its under surface , with the periosteum covering the floor of the orbit, 
and with the External rectus. Its borders look forwards and backwards ; the 
posterior one receives a branch of the third nerve. 

Nerves. The Levator palpebrce, Inferior oblique, and all the recti excepting the 
External, are supplied by the third nerve ; the Superior oblique, by the fourth ; 
the External rectus, by the sixth. 

Actions. Tte Levator palpebrge raises the upper eyelid, and is the direct 
antagonist of the Orbicularis palpebrarum^ T h Recti muscles are attached 
in such a manner to the globe of the eye, that, acting singly, they will turn it 
either upwards, downwards, inwards, or outwards, as expressed by their names. 
If any two Recti act together, they carry the globe of the eye in the diagonal of 
these directions, viz. upwards and inwards, upwards and outwards, downwards 
and inwards, or downwards and outwards. The movement of circumduction, as 
in looking round a room, is performed by the alternate action of the four Recti. 
By some anatomists, these muscles have been considered the chief agents in adjust- 
ing the sight at different distances, by compressing the globe, and so lengthening 
its antero-posterior diameter. The Oblique muscles rotate the eyeball on its 
antero-posterior axis , this kind of movement being required for the correct viewing 
of an object, when the head is moved laterally, as from shoulder to shoulder, in 
order that the picture may fall in all respects on the same part of the retina of 
each eye.* 

Surgical Anatomy. The position and exact point of insertion of the tendons of the Internal 
and External recti muscles into the globe, should be carefully examined from the front of the 
eyeball, as the surgeon is often required to divide one or the other muscle for the cure of 
strabismus. In convergent strabismus, which is the most common form of the disease, the 
eye is turned inwards, requiring the division of the Internal rectus. In the divergent form, 
which is more rare, the eye is turned outwards, the External rectus being especially impli- 
cated. The deformity produced in either case is to fee remedied by division of one or the 
other muscle. The operation is thus effected : the lids are to be well separated ; the eyeball 
being drawn outwards, the conjunctiva should be raised by a pair of forceps, and divided 
immediately beneath the lower border of the tendon of the Internal rectus, a little behind its 
insertion into the sclerotic ; the submucous areolar tissue is then divided, and into the small 
aperture thus made, a blunt hook is passed upwards between the muscle and the globe^ and 
the tendon of the muscle and conjunctiva covering it, divided by a pair of blunt-pointed 
scissors. Or the tendon may be divided by a subconjunctival incision, one blade of the 
scissors being passed upwards between the tendon and the conjunctiva, and the other between 
the tendon ana the sclerotic. The student, when dissecting these muscles, should remove on 
one side of the subject the conjunctiva from the front of the eye, in order to see more 
accurately the position of the tendons, while on the opposite side the operation may be 
, performed. 

* * O n the Oblique Muscles of the Eye m Man and Vertebrate Animals / by Job 
SlKFTHXES, M.B. ‘ Anatomical and Physiological Obseroations.' 
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5. Nasal Region. (Fig. 148.) 

Pyramidalis Nasi. 

Levator Labii Superioris Aleeque Nasi. 

Dilatator Naris Posterior. 

Dilatator Naris Anterior. 

Compressor Nasi. 

Compressor Narium Minor. 

Depressor Alee Nasi. 

The Pyramidalis Nasi is a small pyramidal slip, prolonged downwards from 
the Occipito- frontalis npon the side of the nose, where it becomes tendinous, and 
blends with the Compressor nasi. As the two muscles descend, they diverge, 
leaving an angular interval between them. 

Relations. By its upper surface, with the skin. By its under surface , with the 
frontal and nasal bones. 

The Leva, tor Labii Superioris Aleeque Nasi is a thin triangular muscle, placed 
by the side of the nose, and extending between the inner margin of the orbit and 
upper lip. It arises by a pointed extremity from the upper part of the nasal process 
of the superior maxillary bone, and passing obliquely downwards and outwards, 
divides into two slips, one of which is inserted into the cartilage of the ala of the 
nose ; the other is prolonged into the upper lip, becoming blended with the Orbi- 
cularis and Levator labii proprius. 

Relations. In front, with the integument ; and with a small part of the Orbicu- 
laris palpebrarum above. 

Lying upon the superior maxillary bone, beneath this muscle, is a longitudinal 
muscular fasciculus about an inch in length. It is attached by one end near the 
origin of the Compressor nasi, and by^the other to the nasal process about an inch 
above it ; it was described by Albums as the 4 Musculus anomalus,’ and by Santorini, 
as the ‘ Rhomboideus.’ 

The Dilatator Naris Posterior is a small muscle, which is placed partly beneath 
the proper elevator of the nose and lip. It arises from the margin of the nasal 
notch of the superior maxilla, and from the sesamoid cartilages, and is inserted 
into the skin near the margin of the nostril. 

The Dilatator Naris Anterior is a thin, delicate [fasciculus, passing from the 
cartilage of the ala of the nose to the integument near its margin. This muscle 
is situated in front of the preceding. 

The Compressor Nasi is a small, thin, triangular muscle, arising by its apex 
from the superior maxillary bone, above and a little external to the incisive fossa ; 
its fibres proceed upwards and inwards, expanding into a thin aponeurosis which 
is attached to the fibro-cartilage of the nose, and is continuous on the bridge of 
the nose with that of the muscle of the opposite side, and with the aponeurosis of 
the Pyramidalis nasi. 

The Compressor Narium Minor is a small muscle, attached by one end to the alar 
cartilage, and by the other to the integument at the end of the nose. 

The Depressor Alee Nasi is a short, radiated muscle, arising from the incisive 
fossa of the superior maxilla ; its fibres ascend to be inserted into the septum, and 
back part of the ala of the nose. This muscle lies between the mucous membrane 
and muscular structure of the lip. 

Nerves. All the muscles of this group are supplied by the facial nerve. 

Actions. The Pyramidalis nasi draws down the inner angle of the eyebrows } by 
some anatomists it is also considered as an elevator of the ala, and, consequently, 
a dilatator of the nose. The Levator labii superioris absque nasi draws upwards 
the upper Kp and ala of the nose ; its most important action is upon the nose, 
which it dilates to a considerable extent. The action of this muscle produces a 
marked influence over the countenance, and it is the principal agent in the expression 
of contempt. The two Dilatatores nasi enlarge the aperture of the nose, find the 
Compressor nasi appears to press upon the nose so as to increase its breadth, and 
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thus tends rather to open than to close the nostrils. The Depressor alas nasi is a 
direct antagonist of the preceding muscles, drawing the ala of the nose downwards, 
and thereby constricting the aperture of the nares. 

6. Superior Maxillary Region. (Fig. 148.) 

Lqyator Labii Superioris. Zygomaticus major. 

Levator Anguli Oris. Zygomaticus minor. 

The Levator Labii Superioris is a thin muscle of a quadrilateral form. It 
arises from the lower margin of the orbit immediately above the infraorbital 
foramen, some of its fibres being attached to the superior maxilla, others to the 
malar bone ; its fibres converge to be inserted into the muscular substance of the 
upper lip. 

Relations. By its superficial surface , -with the lower segment of the Orbicu- 
laris palpebrarum ; below, it is subcutaneous. By its deep surface , it conceals the 
origin of the Compressor nasi and Levator anguli oris muscles, and the infra- 
orbital vessels and nerves, as they escape from the infraorbital foramen. 

* The Levator Anguli Oris arises from the canine fossa, immediately below the 
infraorbital foramen ; its fibres incline downwards and a little outwards, to be 
inserted into the angle of the mouth, intermingling with those of the Zygomatici, 
the Depressor anguli oris, and the Orbicularis. 

Relations. By its superficial surface , with the Levator labii superioris and the 
infraorbital vessels and nerves. By its deep surface , with the superior maxilla, 
the Buccinator, and the mucous membrane. 

The Zygomaticus major is a slender fasciculus, which arises from the malar 
bone, in front of the zygomatic suture, and, descending obliquely downwards and 
inwards, is inserted into the angle of the mouth, where it blends with the fibres 
of the Orbicularis and Depressor anguli oril! 

Relations. By its superficial surface , with the subcutaneous adipose tissue. 
By its deep surface , with the malar bone, and the Masseter and Buccinator 
muscles. 

The Zygomaticus minor arises from the malar bone, immediately behind the 
maxillary suture, and, passing downwards and inwards, is continuous with the 
outer margin of the Levator labii superioris. It lies in front of the preceding. 

Relations . By its superficial surface , with the integument and the Orbicularis 
palpebrarum above. By its deep surface , with the Levator anguli oris. 

Nerves. This group of muscles is supplied by the facial nerve. 

Actions. The Levator labii superioris is the proper elevator of the upper lip, 
carrying it at the same time a little outwards. The Levator anguli oris raises the 
angle of the mouth and draws it inwards ; whilst the Zygomatici raise the upper 
lip and draw it somewhat outwards, as in laughing. 

7. Inferior Maxillary Region. (Fig. 148.) 

Levator Labii Inferioris (Levator menti). 

Depressor Labii Inferioris (Quadratus menti). 

Depressor Anguli Oris (Triangularis menti). 

Dissection . The Muscles in this region may be dissected by making a vertical incision 
through the integument from the margin of the lower lip to the chin: a second incision 
should then be carried along the margin of the lower jaw as far as the angle, and the 
integument carefully removed in the direction shown in fig. 147. 

The Levator Labii Inferioris (. Levator menti) is to be dissected by everting the 
lower lip and raising the mucous membrane. It is a small conical fasciculus, 
placed on the side of the frasnum of the lower lip. It arises from the incisive fossa, 
external to the symphysis of the lower jaw : its fibres descend to be inserted into 
the integument of the chin. 

Relations. On its mner surface] with the gjhcous membrane,; in the median 
tine, it is blended with the muscle of the opposite side ; and on its outer side , with 
Depressor labii inferioris. * 
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The Depressor Labii Inferioris (Quadratics menti) is a small quadrilateral 
muscle, situated at the outer side of the preceding. It arises from the external 
oblique line of the lower jaw, between the symphysis and mental foramen, and 
passes obliquely upwards and inwards, to be inserted into the integument of the 
lower lip, its fibres blending with the Orbicularis, and with those of its fellow of 
the opposite side. It is continuous with the fibres of the Platysma at its origin. 
This muscle contains much yellow fat intermingled with its fibres. 

Relations . By its superficial surface , with part of the Depressor anguli oris, 
and with the integument, to which it is closely connected. By its deep surface , 
with the mental vessels and nerves, the mucous membrane of the lower lip, the 
labial glands, and the Levator menti, with which it is intimately united. 

The Depressor Anguli Oris is triangular in shape, arising, by its broad base, from 
the external oblique line of the lower jaw, from whence its fibres pass upwards, to 
be inserted, by a narrow fasciculus, into the angle of the mouth. It is continuous 
with the Platysma at its origin, and with the Orbicularis and Risorius at its 
insertion, and some of its fibres are directly continuous with those of the Levator 
anguli oris. 

Relations. By its superficial surface , with the integument. By its deep surface , 
with the Depressor labii inferioris and Buccinator. 

Nerves. This group of muscles is supplied by the facial nerve. 

Actions. The Levator labii inferioris raises the lower lip, and protrudes it for- 
wards, and at the same time wrinkles the integument of the chin. The Depressor 
labii inferioris draws the lower lip directly downwards and a little outwards. The 
Depressor anguli oris depresses the angle of the mouth, being the antagonist to the 
Levator anguli oris and Zygomaticus major : acting with these muscles, it will draw 
the angle of the mouth directly backwards. 

8. Inter-Maxillary Region. 

Orbicularis Oris. . Buccinator. Risorius. 

Dissection. The dissection of these muscles may he considerably facilitated by filling the 
cavity of the mouth with tow, so as to distend the cheeks and lips ; the mouth should then 
be closed by a few 1 stitches, and the integument carefully removed from the surface. 

The Orbicularis Oris is a sphincter muscle, elliptic in form, composed of con- 
centric fibres, which surround the orifice of the mouth. It consists of two thick 
semicircular planes of muscular fibre, which interlace on either side with those of 
the Buccinator and other muscles inserted into the lips. On the free margin of 
the lips the muscular fibres are continued uninterruptedly from one lip to the other, 
around the corner of the mouth, forming a roundish fasciculus of fine pale fibres 
closely approximated. To the outer part of each segment some special fibres are 
added, by which the lips are connected directly with the maxillary bones and 
septum of the nose. The additional fibres for the upper segment consist of four 
bands, two of which (Accessorii orbicularis superiores) arise from the alveolar 
border of the superior maxilla, opposite the incisor teeth, and arching outwards 
on each side, are continuous at the angles of the mouth with the other muscles 
inserted into this part. The two remaining muscular slips, called the Naso- 
labialis, connect the upper lip to the septum of the nose : as they descend from 
the septum, an interval is left between them, which corresponds to that left by the 
divergence of the accessory portions of the Orbicularis above described* It is 
this interval which forms the depression seen on the surface of the skin beneath 
the septum of the nose. The additional fibres for the lower segment (Accessorii 
orbicularis inferiores) arise from the inferior maxilla, externally to the Levator 
labii inferioris, and arch outwards to the angles of the mouth, to join the Bucci- 
nator and the other muscles attached to this part. 

Relations. By its superficial surface , with the integument, to which it is closely 
connected. By its deep surface , with the buccal mucous membrane, the labial 
gl and s, an d coronary vessels. By its outer circumference , it is blended with the 
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numerous muscles which converge to the mouth from various parts of the face. Its 
timer circumference is free, and covered by the mucous membrane. 

The Buccwator is a broad, thin muscle, quadrilateral in form, which occupies the 
interval between the jaws at the side of the face. It arises from the outer surface 
of the alveolar processes of the upper and lower jaws, corresponding to- the three 
molar teeth ; and, behind, from the anterior border of the pterygo-maxillary liga- 
ment. The fibres converge towards the angle of the mouth, where the central fibres 
intersect each other, those from below being continuous with the upper segment of 
the Orbicularis oris ; and those from above, with the inferior segment ; the highest 
and lowest fibres continue forward uninterruptedly into the corresponding segment 
of the lip, without decussation. 

Relatione. By its superficial surface , behind, with a large mass of fat, which 
separates it from the ramus of the lower jaw, the Masseter, and a small portion of 
the Temporal muscle ; anteriorly, with the Zygomatici, Risoriris, Levator anguli 
oris, Depressor anguli oris, and Stenon’s duct, which pierces it opposite the second 
molar tooth of the upper jaw ; the facial artery and vein cross it from below 
upwards ; it is also crossed by the branches of the facial and buccal nerves. By 
its internal surface , with the buccal glands and mucous membrane of the mouth. 

The ptery go-maxillary ligament separates the Buccinator muscle from the Superior 
constrictor of the pharynx. It is a tendinous band, attached by one extremity to 
the apex of the internal pterygoid plate, and by the other to the posterior extremity 
of the internal oblique line of the lower jaw. Its inner surface corresponds to the 
cavity of the mouth, and is lined by mucous membrane. Its outer surface is sepa- 
rated from the ramus of the jaw by a quantity of adipose tissue. Its posterior border 
gives attachment to the Superior constrictor of the pharynx ; its anterior border , to 
the fibres of the Buccinator. 

The J Risorius ( Santorini ) consists of a narrow bundle of fibres, which arises in 
the fascia over the Masseter muscle, and passing horizontally forwards, is inserted 
into the angle of the mouth, joining with the fibres of the Depressor anguli oris. It 
is placed superficial to the Platysma, and is broadest at its outer extremity. This 
muscle varies much in its size and form. 

Nerves. The Orbicularis oris is supplied by the facial, the Buccinator by the 
facial and by the buccal branch of the inferior maxillary nerve. 

Actions. The Orbicularis oris is the direct antagonist of all those muscles which 
converge to the lips from the various parts of the face, its ordinary action producing 
the direct closure of the lips ; and its forcible action throwing the integument into 
wrinkles, on account of the firm connection between the latter and the surface 
of the muscle. The Buccinators contract and compress the cheeks, so that, 
during the process of mastication, the food is kept under the immediate pressure of 
the teeth. 

9. Temporo- Maxillary Region. 

Masseter. Temporal. 

The Masseter has been already exposed by the removal of the integument from 
the side of the face (fig. 148) ; it is a short thick muscle, somewhat quadrilateral 
in form, consisting of two portions, superficial and deep. The superficial portion , 
the larger, arises by a thick tendinous aponeurosis from the malar process of the 
superior maxilla, and from the anterior two-thirds of the lower border of the 
zygomatic arch : its fibres pass downwards and backwards, to be inserted into the 
angle and lower half of the ramus of the jaw. The deep portion is much smaller, 
and more muscular in texture; it arises from the posterior third of the lower 
border and the whole of the inner surface of the zygomatic arch ; its fibres pass 
downwards and forwards, to be inserted into the upper half of the ramus and 
outer surface of the coronoid process of the jaw. The deep portion of the 
muscle is partly concealed, in front, by the superficial portion; behind, it is 
covered by the parotid gland. The fibres of the two portions are united at their 
insertion. 
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Relations. By its superficial surface , with the integument ; above, with the 
Orbicularis palpebrarum and Zygomatici ; and with Stenon’s duct, the branches of 
the facial nerve, and the transverse fecial vessels, which cross it. By its deep 
surface, with the ramus of the jaw, and the Buccinator, from which it is separated by 
a mass of fat. Its posterior margin is overlapped by the parotid gland. Its anterior 
margin projects over the Buccinator muscle ; and the facial artery lies on it below* 
4 —The temporal fascia is seen, at this stage of the dissection, covering in the 
Temporal muscle. It is a strong aponeurotic investment, affording attachment, by 
its inner surface, to the superficial fibres of the muscle. Above, it is a single 
layer, attached to the entire extent of the temporal ridge ; but below, where it is 
attached to the zygoma, it consists of two layers, one of which is inserted into the 
outer, and the other into the inner border of the zygomatic arch. A small quantity 
of fat, the orbital branch of the temporal artery, and a filament from the orbital 
branch of the superior maxillary nerve, are contained between these two layers. 
It is covered, on its outer surface, by the aponeurosis of the Occipito-frontalis, the 
Orbicularis palpebrarum, and Attollens and Attrahens aurem muscles ; the temporal 
vessels and nerves cross it from below upwards. 

151. — The Temporal Muscle, the Zygoma and Masseter having been removed. 



Dissection. In order to expose the Temporal muscle, remove the temporal fascia, which 
may be effected by separating it at its attachment along the upper boraer of the zygoma, 
and dissecting it upwards from the surface of the muscle. The zygomatic arch should then 
be divided, in front, at its junction with the malar bone ; and, behind, near the external 
auditory meatus, and drawn downwards with the Masseter, which should be detached from 
its insertion into the ramus and angle of the jaw. The whole extent of the Temporal muscle 
is then exposed. 

The Temporal (fig. 1 5 1 ) is a broad radiating muscle, situated at the side of the 
head, and occupying the entire extent of the temporal fossa. It arises from the whole 
of the temporal fossa, which extends from the external angular process of the frontal 
in front, to the mastoid portion of the temporal behind ; and from the curved line 
on the frontal and parietal bones above, to the pterygoid ridge on the great wing 
of the sphenoid below. It is also attached to the inner surface of the temporal 
fascia. Its fibres converge as they descend, and terminate in an aponeurosis, the 
fibres of which, radiated at its commencement, converge into a thick and flat 
tendon, which is inserted into the inner surface, apex, and anterior border of the 
coronoid process of the jaw, nearly as fer forwards as the last niolar tooth. 
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Relations. By its superficial surface, with the integument, the temporal fascia, 
the aponeurosis of the Occipito -frontalis, the Attollens and Attrahens aurem 
muscles, the temporal vessels and nerves, the zygoma and Masseter. By its deep 
surface , with the temporal fossa, the External pterygoid and part of the Buccinator 
muscles, the internal maxillary artery, its deep temporal branches, and the tem- 
poral nerves. 

Nero&s. Both muscles |re supplied by the inferior maxillary nerve. 

io. Pterygo-Maxillary Region. (Fig. 152.) 

Internal Pterygoid. External Pterygoid. 

Dissection. The Temporal muscle having been examined, saw through the base of the 
coronoid process, and draw it upwards, together with the Temporal muscle, which should 
be detached from the surface of the temporal fossa. Divide the ramus of the jaw just 
below the condyle, and also, by a transverse incision extending across the commencement 
of its lower third, just above the dental foramen ; remove the fragment, and the Pterygoid 
muscles will be exposed. 

1 52. — The Pterygoid Muscles; the Zygomatic Arch and a portion of the 
Ramus of the J aw having been removed. 



The Internal Pterygoid is a thick quadrilateral muscle, and resembles the 
Masseter in form, structure, and the direction of its fibres. It arises from the 
pterygoid fossa, being attached to the inner surface of the external pterygoid 
plate, and to the grooved surface of the tuberosity of the palate bone ; its fibres 
pass downwards, outwards, and backwards, to be inserted, by strong tendinous 
laminae, into the lower and back part of the inner side of the ramus and angle of 
the lower jaw, as high as the dental foramen. 

Relatione . By its external surface , with the ramus of ; ih& lower jaw, from 
which it is separated, at its upper part, by the External pterygoid, the internal 
lateral ligament, the internal maxillary artery, and the dental vessels and nerves. 
By its internal surface , with the Tensor palati, being separated from the Superior 
constrictor of the pharynx by a cellular interval. 

The External Pterygoid is a short thick muscle, somewhat conical in form, 
>which extends almost horizontally between the zygomatic fossa and the condyle 
of the jaw. It arises from the pterygoid ridge on the great wing of the sphenoid, 
and the portion of bone included between it and the base of the pterygoid process ; 
from the outer surface of the external pterygoid plate ; and from the tuberosity of 
the palate and superior maxillary bones. Its fibres pass horizontally backwards 
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and outwards, to be inserted into a depression in front of the neck of the condyle 
of the lower jaw, and into the corresponding part of the interartioular fbro- 
cartilage. This muscle, at its origin, appears to consist of two portions separated 
by a slight interval ; hence the terms upper and lower head sometimes used in the 
description of the muscle. 

Relations . By its external surface , with the ramus of the lower jaw, the internal 
maxillary artery, which crosses it,* the tendon of the Temporal muscle, and the 
Masseter. By its internal surface , it rests against the upper part of the Internal 
pterygoid, the internal lateral ligament, the middle meningeal artery, and inferior 
maxillary nerve ; by its upper border it is in relation with the temporal and 
masseteric branches of the inferior maxillary nerve. 

Nerves. These muscles are supplied by the inferior maxillary nerve. 

Actions . The Temporal, Masseter, and Internal pterygoid raise the lower jaw 
against the upper with great force. The superficial portion of the Masseter, and 
the Internal pterygoid, assist the External pterygoid in drawing the lower jaw 
forwards upon the upper, the jaw being drawn back again by the deep fibres of 
the Masseter, and posterior fibres of the Temporal. The External pterygoid 
muscles are the direct agents in the trituration of the food, drawing the lower jaw 
directly forwards, so as to make the lower tocth project beyond the upper. If the 
muscle of one side acts, the corresponding side of the jaw is drawn forwards, and 
the other condyle remaining fixed, the symphysis deviates to the opposite side. 
The alternation of these movements on the two sides produces trituration. 


MUSCLES AND FASCLE OF THE NECK. 

The muscles of the Neck may be arranged into groups, corresponding with the 
region in which they are situated. 


These groups are nine in number : — 

1 . Superficial Region. 

2. Depressors of the Os Hyoides 

and Larynx. 

3. Elevators of the Os Hyoides 

and Larynx. 

4. Muscles of the Tongue. 

5. Muscles of the Pharynx. 

1 . Superficial Region. 

Platysma myoides. 
Sterno-cleido-mastoid. 

Infra-hyoid Region. 

2. Repressers of the Os Hyoides and 
Larynx. 

Stemo-hyoid. 

Stemo-thyroid. 

Thyro-hyoid. 

Omo-hyoid. 

Supra- hyoid Region. a 

3. Elevators of the Os Hyoides and 
* Larynx. 

Digastric. 

Stylo-hyoid. 

• 

* This is the usual relation; but in 
muscle* 


6. Muscles of the Soft Palate. 

7. Muscles of the Anterior Ver- 

tebral Region. 

8. Muscles of the Lateral Ver- 

tebral Region. 

9. Muscles of the Larynx. 

Mylo-hyoid. 

Genio-hyoid. 

Lingual Region. V 

4. Muscles of the Tongue. 
Genio-hyo-glossus. 

Hyo-glossus. 

Lingualis. 

Stylo-glossus. 

Palato-glossus. 

5. Muscles of the Pharynx. 

Constrictor inferior. 

Constrictor medius. 

Constrictor superior. 

Stylo-pharyngeus. 

Palato-pharyngeus, 

many cases the artery will be found below the 
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v 6 * Muscles of the Soft Palate. 

Levator palati. 

Tensor palati. 

Azygos uvulae. 

Palato-glossus. 

Palato-pharyngeus . 

7. Muscles of the Anterior Vertebral 
Region. 

Rectus capitis anticus major. 

Rectus capitis anticus minor. 


Rectus lateralis. 
Longns colli. 


8. Muscles of the Lateral Vertebral 
Region. 


Scalenus anticus. 
Scalenus medius. 
Scalenus posticus, 


9. Muscles of the Jjarynx. 

Included in the description of the 
Larynx. 


1. Superficial Cervical Region. 

Platysma Myoides. Stemo-Cleido-Mastoid. 

Dissection . A block having been placed at the back of the neck/ and the face turned to 
the side opposite to that to be dissected, so as to place the parts upon the stretch, make two 
transverse incisions : one from the chin, along the margin of the lower jaw, to the mastoid 
process j and the other along the upper border of the clavicle. Connect these by an oblique 
incision made in the course of the Sterno-mastoid muscle, from the mastoid process to the 
sternum ,* the two flaps of integument having been removed in the direction shown in fig. 147, 
the superficial fascia will be exposed. 

The sn]wrjicial cervical fascia is exposed on the removal of the integument 
from the side of the neck ; it is an extremely thin aponeurotic lamina, which is 
hardly demonstrable as a separate membrane. Beneath it is found the Platysma- 
myoides muscle, the external jugular vein, and some superficial branches of the 
cervical plexus of nerves. « 

The Platysma Myoides (fig. 148) is a broad thin plane of muscular fibres, placed 
immediately beneath the skin on each side of the neck. It arises from the clavicle 
and acromion, and from the fascia covering the upper part of the Pectoral, Deltoid, 
and Trapezius muscles ; its fibres proceed obliquely upwards and inwards along the 
side of the neck, to be inserted into the lower jaw beneath the external oblique 
line, some passing forwards to the angle of the mouth, and others becoming lost 
in the cellular tissue of the face. The most anterior fibres interlace, in front 
of the jaw, with the fibres of the muscle of the opposite side ; those next in order 
become blended with the Depressor labii inferioris and the Depressor anguli oris ; 
others are prolonged upon the side of the cheek, and interlace, near the angle of 
the mouth, with the muscles in this situation, and may occasionally be traced to 
the Zygomatic muscles, or to the margin of the Orbicularis palpebrarum. Beneath 
the Platysma, the external jugular vein may be seen descending from the angle of 
the jaw to the clavicle. It is essential to remember the direction of the fibres 
of the Platysma, in connection with the operation of bleeding from this vessel ; 
for if the point of the lancet is introduced in the direction of the muscular fibres, 
the orifice made will be filled up by the contraction of the muscle, and blood will 
not flow ; but if the incision is made across the course of the fibres, they will 
retract, and expose the orifice in the vein, and so facilitate the flow of blood. 

Relations , By its external surface , with the integument, to which it is united 
closely below, but more loosely above. By its internal surface , with the 
Pectoralis major, ifeltoid, and Trapezius, and with the clavicle. In the neck, 
with the external and anterior jugular veins, the deep cervical fascia, the super- 
ficial cervical plexus, the Sterno-mastoid, Sterno-hyoid, Omo-hyoid, and Digastric 
muscles. In front of the Sterno-mastoid, it covers the sheath of the carotid 
Vessels ; and behind it, the Scaleni muscles and the nerves of the brachial plexus. 
On the /ace, it is in relation with the parotid gland, the facial artery and vein, 
and the Masseter and Buccinator muscles. ' 

The deepjcervieal fascia is exposed on the removal of the Platysma myoides. 
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It is a strong fibrous layer, which invests the muscles of the neck, and encloses 
the vessels and nerves. It commences, as an extremely thin layer, at the hack 
part of the neck, where it is attached to the spinous processes of the cervical 
vertebrae, and to the ligamentum nuchas ; and, passing forwards to the posterior 
border of the Stemo-mastoid muscle, divides into two layers, one of which passes 
in front, and the other behind that muscle. These join again at the anterior 
border of the Stemo-mastoid ; and, being continued forwards to the front of the 
neck, blend with the fascia of the opposite side. The superficial layer of the 
deep cervical fascia (that which passes in front of the Sterno-mastoid), if traced 
upwards, is found to pass across the parotid gland and Masseter muscle, forming 
the parotid and masseteric fascia, and is attached to the lower border of the 
zygoma, and more anteriorly to the lower border of the body of the jaw ; if the 
same layer is traced downwards, it is seen to pass to the upper border of the 
clavicle and sternum, being pierced just abovo the former bone by the external 
jugular vein. ( i In the middle line of the neck, the fascia is thin above, and con- 
nected to the hyoid bone ; but it becomes thicker below, and divides, just below 
the thyroid gland, into two layers, the more superficial of which is attached to 
the upper border of the sternum and interclavicular ligament ; the deeper and 
stronger layer is connected to the posterior border of that bone, covering in the 
Sterno-hyoid and S ter no- thyroid muscles. Between these two layers is a little 
areolar tissue and fat, and occasionally a small lymphatic gland. The deep layer 
of the cervical fascia (that which lies behind the posterior surface of the Sterno- 
mastoid) sends numerous prolongations, which invest the muscles and vessels of 
the neck ; if traced upwards, a process of this fascia, of extreme density, is found 
passing behind and to the inner side of the parotid gland, to be attached to the 
base of the styloid process and angle of the lower jaw, termed the stylo-maxillary 
ligament ; if traced downwards and outwards, the fascia will bo found to enclose 
the posterior belly of the Omo-hyoid muscle, binding it down by a distinct pro- 
cess, which descends to be inserted into the clavicle and cartilage of the first rib. 
The deep layer of the cervical fascia also assists in forniing tho sheath which en- 
closes the common carotid artery, internal jugular vein, and pneumogastric nerve. 
There are fibrous septa intervening between each of these parts, which, however, 
are included together in one common investment. More internally, a thin layer 
is continued across tho trachea and thyroid gland, beneath the Sterao-thyroid 
muscles ; and at the root of the neck this may be traced, over the large vessels, 
to be continuous with the fibrous layer of the pericardium. 

The Stemo-Cleido-Mastoid (fig. 153) is a large thick muscle, which passes 
obliquely across the side of the neck, being enclosed between the two layers of 
the deep cervical fascia. It is thick and narrow at its central part, but is broader 
and thinner at each extremity. It arises, by two heads, from the sternum and 
clavicle. The sternal portion is a rounded fasciculus, tendinous in front, fleshy 
behind, which arises from the upper and anterior part of the first piece of the 
sternum, and is directed upwards and backwards. The clavicular portion arises 
from the inner third of the superior border of the clavicle, being composed of 
flesby and aponeurotic fibres ; it is directed almost vertically upwards. These two 
portions are separated from one another, at their origin, by a triangular cellular 
interval ; but become gradually blended, below the middle of the neck, into a thick 
rounded muscle, which is inserted, by a strong tendon, into the outer surface of 
the mastoid process, from its apex to its superior border, and by a thin aponeurosis 
into the outer two-thirds of the superior curved line of the occipital bone. The 
Stemo-mastoid varies much in its extent of attachment to the clavicle : in one case 
the clavicular may be as narrow as the sternal portion ; in another, as much as 
three inches in breadth. When the clavicular origin is broad, it is occasionally 
subdivided into numerous slips, separated by narrow intervals. More rarely, the 
corresponding margins of the Stemo-mastoid and Trapezius have been found in 
contact. In the application of a ligature to the third part of the subclavian artery, 
it will be necessary, where the muscles come close together, to divide a portion of 
one or of both. 
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This muscle ditides the quadrilateral space at the side of the neck into two 
triangles, an ahterior and a posterior. The boundaries of the anterior triangle 
are in front, the median line of the neck ; above, the lower border of the body of 
the jaw, anc^an imaginary line drawn from the angle of the jaw to the mastoid 
process ; behind, the anterior border of the Stemo-mastoid muscle . The boundaries 
of the posterior triangle are, in front, the posterior border of th e Sterno-mastoid ; 
below, the upper border of the clavicle; behind, the anterior margin of the 
Trapezius.* 


153. — Muscles of the Neck, and Boundaries of the Triangles. 



The anterior edge of the muscle forms a very prominent ridge beneath the 
skin, which it is important to notice, as it forms a guide to the surgeon in making 
the necessary incisions for ligature of the common carotid artery, and for 
cesophagotomy. 

Relations. By its superficial surface , with the integument and Platysma, from 
which it is separated by the external jugular vein, the superficial branches of the 
cervical plexus, and the anterior layer of the deep cervical fascia. By its deep 
surface , it rests on the stemo- clavicular articulation, the deep layer of the cervical 
fascia, the Stemo-hyoid, Sterno-thyroid, Omo-hyoid, the posterior belly of the 
Digastric, Levator anguli scapulas, the Splenius and Scaleni muscles. Below, it 
is in relation with the lower part of the common carotid artery, internal jugular 
vein, pneumogastric, descendens noni, and communicans noni nerves, and with the 
deep lymphatic glands ; with the spinal accessory nerve, which pierces its upper 
third, the cervical plexus, the occipital artery, and a part of the parotid gland. 

Nerves . The Platysma myoides is supplied by the facial and superficial cervical 

* The anatomy of these triangles will be more exactly described with that of the vessels 
the neck 
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nerves ; the Sterno-cleido-mastoid by the spinal accessory and deep branohes of 
the cervical plexus. 

Actions. The Platysma myoides produces a slight wrinkling of the surfaoe of 
the skin of the neck, in a vertical direction, when the entire muscle is brought 
into action. Its anterior portion, the thickest part of the muscle, depresses the 
lower jaw ; it also serves to draw down the lower lip and angle of the mouth on 
each side, being one of the chief agents in the expression of melancholy. The 
Stemo-mastoid muscles, when both are brought into action, serve to depress the 
head upon the neck, and the neck upon the chest. Either muscle, acting singly, 
flexes the head, and (combined with the Splenius) draws it towards the shoulder 
of the same side, and rotates it so as to carry the face towards the opposite 
side. 

Surgical Anatomy. The relations of the eternal and clavicular parts of the Stemo-mastoid 
should be carefully examined, as the surgeon is sometimes required to divide one or both 
portions of the muscle in wnj neck. One variety of this distortion is produced by spasmodic 
contraction or rigidity of the Sterno-mastoid ; the head being earned down towards the 
shoulder of the same side, and the face turned to the opposite side, and fixed in that position. 
When all other remedies for the relief of this disease have failed, subcutaneous division of 
the muscle is resorted to. This is performed by introducing a long narrow bistoury beneath 
it, about half an inch above its origin, and dividing it from behind forwards whilst the 
muscle is put well upon the stretch. There is seldom any difficulty in dividing the 
sternal portion. In dividing the clavicular portion care must be taken to avoid wounding 
the external jugular vein, which runs parallel with the posterior border of the muscle in this 
situation. 


2. — Infra-IIyoid Region. (Figs. 153, 154.) 

Depressors of the Os Hyoides and Larynx. 

Sterno-Hyoid. Thyro-Hyoid. 

Sterno-Tbyroid. Omo-Hyoid. 

Dissection. The muscles in this region may be exposed by removing the deep fascia 
from the front of the neck. In order to see the entire extent of the Omo-hyoid, it is 
necessary to divide the Sterno-mastoid at its centre, and turn its ends aside, and to detach 
the Trapezius from the clavicle and scapula. This, however, should not be done unless 
the Trapezius has been dissected. 

The 8 ferno-Ih/oid is a thin, narrow, riband- like muscle, which arises from the 
inner extremity of the clavicle, and the upper and posterior part of the first piece 
of the sternum ; and, passing upwards and inwards, is inserted, by short tendinous 
fibres, into the lower border of the body of the os hyoides. This muscle is 
separated, below, from its fellow by a considerable interval ; but they approach 
one another in the middle of their course, and again diverge as they ascend. It 
often presents, immediately above its origin, a transverse tendinous intersection, 
like those in the Rectus abdominis. . 

Variations. This muscle sometimes arises from the inner extremity of the clavicle, and 
the posterior stemo-clavicular ligament j or from the sternum and this ligament,* from 
either bone alone, or from all these parts ; and occasionally has a fasciculus connected with 
the cartilage of the first rib. 

Relations. By its superficial surface , below, with the sternum, the sternal end 
of the clavicle, and the Sterno-mastoid ; and above, with the Platysma and deep 
cervical fascia. By its deep surface , with the Sterno- thyroid, Crico-thyroid, and 
Thyro-hyoid muscles, the thyroid gland, the superior thyroid vessels, the crico- 
thyroid and thyro-hyoid membranes. 

The Stemo-Thyroid is situated beneath the preceding muscle, but is shorter 
and wider than it. It arises from the posterior surface of the first bone of the 
sternum, below the origin of the Sterno-hyoid, and occasionally from the edge of 
the cartilage of the first rib ; and is inserted into the oblique line on the side 
of the ala of the thyroid cartilage. This muscle is in close contact with its 
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fellow at tlie lower part of tlie neck ; and is frequently traversed by a transverse 
or oblique tendinous intersection, like those in the Rectus abdominis. 

Variation*. This muscle is sometimes continuous with the Thyro-hyoid and Inferior con- 
strictor of the pharynx ; and a lateral prolongation from it sometimes passes as far as the os 
hyoides. 

Relations. By its anterior surface , with the Stemo-hyoid, Omo-hyoid, and 
Stemo-mastoid. By its posterior surface , from below upwards, with the trachea, 
vena innominata, common carotid (and on the right side the arteria mnommata), 
the thyroid gland and its vessels, and the lower part of the larynx. The middle 
thyroid vein lies along its inner border, a relation which it is important to remem- 
ber in the operation of tracheotomy. 



StarviU'm, 


The Tlvyro-Hyoid is a small quadrilateral muscle, appearing like a continuation 
of the Sterno-thyroid. It arises from the oblique line on the side of the thyroid 
cartilage, and passes vertically upwards to be inserted into the lower border of the 
body and greater cornu of the hyoid bone. 

Relations# By its external surface, with the Sterno-hyoid and Omo-hyoid 
muscles. By it$ internal surface , with the thyroid cartilage, the Thyro-hyoid mem- 
brane, and the superior laryngeal vessels and nerve. 

The Omo-hyoid passes across the side of the neck, from the scapula to the hyoid 
bone. It consists of two fleshy bellies, united by a central tendon. It arises 
from the upper border of the scapula, and occasionally from the transverse liga- 
ment which crosses the suprascapular notch ; its extent of attachment to the 
scapula varying from a few lines to an inch. From this origin, the posterior belly 
forms a flat, narrow fasciculus, which inclines forwards across the lower part of the 
neck ; behind the Stemo-mastoid muscle, where it becomes tendinous, it changes 
its direction, forming an obtuse angle, and ascends almost verticajly upwards, close 
to the outer border of the Stemo-hyoid, to be inserted into the lower border of 
the body of the os hyoides, just external to the insertion of the Stemo-hyoid 
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The tendon of this muscle, which varies much in its length and form in different 
subjects, is held in its position by a process of the deep cervical fascia, which 
includes it in a sheath, and is prolonged down to be attachod to the cartilage 
of the first rib. It is by this means that the angular form of the muscle is 
maintained. 

This muscle subdivides each of the two large triangles at the side of the neck 
into two smaller triangles ; the two posterior ones being the posterior superior 
or snboccipital , and the posterior inferior or subclavian; the two anterior the 
anterior superior or superior carotid , and the anterior inferior or inferior carotid 
triangle. 

Eolations. By its superficial surface , with the Trapezius, Subclavius, the clavicle 
the Sterno-mastoid, deep cervical fascia, Platysma, and integument. By its deep 
surface , with the Scaleni, brachial plexus, sheath of the common carotid artery, 
and internal jugular vein, the descendens noni nerve, Sterno-thyroid and Thyro- 
hyoid muscles. 

Nerves. The Thyro-hyoid is supplied by the hypo-glossal ; the other muscles of 
this group by branches from the loop of communication between the descendens 
and communicans noni. 

Actions. These muscles depress the larynx and hyoid bone, after they have been 
drawn up with the pharynx in the act of deglutition. The Omo-hyoid muscles 
not only depress the Iryoid bone, but carry it backwards, and to one or the other 
side. They are also tensors of the cervical fascia. The Thyro-hyoid may act as 
an elevator of the thyroid cartilage, when the hyoid bone ascends, drawing 
upwards the thyroid cartilage behind the os hyoides. 

3. Supra-Hyoid Region. (Figs. 153, 154.) 

Elevators of hie Os Hyoides — Depressors of the Lower Jaw. 

Digastric. Mylo-Hyoid. 

Stylo-Hyoid. Genio-Hyoid. 

Dissection. To dissect these muscles, a block should be placed beneath the back of the 
neck, and the head drawn backwards, and retained in that position. On the removal of 
the deep fascia, the muscles are at once exposed. 

The Digastric consists of two fleshy bellies united by an intermediate rounded 
tendon. It is a small muscle, situated below the side of the body of the lower 
jaw, and extending, in a curved form, from the side of the head to the symphysis 
of the jaw. The posterior belly , longer than the anterior, arises from fhe digastric 
groove on the inner side of the mastoid process of the temporal bone, and passes 
downwards, forwards, and inwards. The anterior belly , being reflected upwards 
and forwards, is inserted into a depression on the inner side of the lower border 
of the jaw, close to the symphysis. The tendon of the muscle perforates the Stylo- 
hyoid, and is held in connection with the side of the body of the hyoid bone by an 
aponeurotic loop, lined by a synovial membrane. A broad aponeurotic layer is 
given off from the tendon of the Digastric on each side, which is attached to the 
body and great cornu of the hyoid bone : this is termed the supra-hyoid aponeurosis . 

It forms a strong layer of fascia between the anterior portion of the two muscles, 
and a firm investment for the other muscles of the supra-hyoid region which lie 
beneath it. 

The Digastric muscle divides the anterior superior triangle of the neck into two 
smaller triangles ; the upper, or submaxillary, being bounded, above, by the lower 
jaw and mastoid process ; below, by the two bellies of the Digastric muscle : the 
lower, or superior carotid triangle, being bounded, above, by the posterior belly of 
the Digastric ; behind, by the Sterno-mastoid ; below, by the Omo-hyoid. 

Relations. By its superficial surface , with the Platysma, Sterno- and Trachelo- 
mastoid, part of the Stylo-hyoid muscle, and the parotid and submaxilla, ry glands. 
By its deep surface , the anterior belly lies on the Mylo-hyoid ; the posterior belly 
on the Stylo-glossus, Stylo-pharyngeus, and Hyo-glossus muscles, the external 
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carotid artery and its lingual and facial branches, the internal carotid artery, 
internal jugular vein, and hypoglossal nerve. 

The Stylo-Hyoid is a small, slender muscle, lying in front of, and above, the 
posterior belly of the Digastric. It arises from the middle of the outer surface of 
the styloid process ; and, passing downwards and forwards, is inserted into the body 
of the hyoid bone, just at its junction with the greater cornu, and immediately 
above the Omo-hyoid. This muscle is perforated, near its insertion, by the tendon 
of the Digastric. 

j Relations, The same as the posterior belly of the Digastric. 

The Digastric and Stylo-hyoid should be removed, in order to expose the next 
muscle. 

The Mylo- Hyoid is a flat triangular muscle, situated immediately beneath the 
anterior belly of the Digastric, and forming, with its fellow of the opposite side, a 
muscular floor for the cavity of the mouth. It arises from the whole length of 
the mylo-hyoid ridge, from the symphysis in front to the last molar tooth behind. 
The posterior fibres pass obliquely forwards, to be inserted into the body of the 
os hyoides. The middle and anterior fibres are inserted into a median fibrous 
raphe, where they join at an angle with the fibres of the opposite muscle. This 
median raphi is sometimes wanting ; the muscular fibres of the two sides are then 
directly continuous with one another. 

Relations. By its cutaneous surface , with the Platysma, the anterior belly of the 
Digastric, the supra-hyoid fascia, the submaxillary gland, and submental vessels. 
By its deep or superior surface , with the Genio-hyoid, part of the Hyo-glossus, 
and Stylo-glossus muscles, the lingual and gustatory nerves, the sublingual gland, 
and the buccal mucous membrane. Wharton’s duct curves round its posterior 
border in its passage to the mouth. 

Dissection. The Mylo-hyoid should now he removed, in order to expose the muscles 
which lie beneath ; this is effected by detaching it from its attachments to the hyoid bone 
and jaw, and separating it by a vertical incision from its fellow of the opposite side. 

The Genio-Hyoid is a narrow slender muscle, situated immediately beneath the 
inner border of the preceding. It arises from the inferior genial tubercle on the 
inner side of the symphysis of the jaw, and passes downwards and backwards, to 
be inserted into the interior surface of the body of tho os hyoides. This muscle 
lies in close contact with its fellow of the opposite side, and increases slightly in 
breadth as it descends. 

Relations . It is covered by the Mylo-hyoid, and lies on the Genio-hyo-glossus. 

Nerves . The Digastric is supplied, its anterior belly, by the mylo-hyoid branch 
of the inferior dental ; its posterior belly, by tho facial ; the Stylo-hyoid, by the 
facial; the Mylo-hyoid, by tho mylo-hyoid branch of the inferior dental; the Genio- 
hyoid, by the hypoglossal. 

Actions. This group of muscles performs two very important actions. They 
raise the hyoid bone, and with it the base of the tongue, during the act of deglu- 
tition ; or, when the hyoid bone is fixed by its depressors and those of the larynx, 
they depress the lower jaw. During the first act of deglutition, when the mass 
is being driven from the mouth into the pharynx, the hyoid bone, and with it the 
tongue, is carried upwards and forwards by the anterior belly of the Digastric, 
the Mylo-hyoid, and Genio-hyoid muscles. In the second act, when the mass is 
passing through the pharynx, the direct elevation of the hyoid bone takes placo by 
the combined action of all the muscles ; and after the food has passed, the hyoid 
bone is carried upwards and backwards by the posterior belly of the Digastric and 
Stylo-hyoid muscles, which assist in preventing the return of the morsel into the 
mouth. 


4. Lingual Region. 

Genio-Hyo- Glossus. 

Hyo-Glossus. 


Lingualis. 

Stylo-Glossus. 


Palato-Glossus. 
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Dissection. After completing the 3|si»K&ps* of the preceding muscles, saw through the 
lower iaw just external to the symphysk, Then draw the tongue forwards, and attach it, by 
a stitch, to the nose ; and its muscles, which are thus put on the stretch, may be examined. 

The Genio-IIyo-Glossus lias received its name from its triple attachment to 
the chin, hyoid bone, and tongue ; it is a thin, flat, triangular muscle, placed verti- 
cally on either side of the middle line, its apex corresponding with its point of 
attachment to the lower jaw, its base with its insertion into the tongue and hyoid 
bone. It arises by a short tendon from the superior genial tubercle on the inner 
side of the symphysis of the chin, immediately above the Genio- liyoid ; from this 
point, the muscle spreads out in a fan- like form, the inferior fibres passing down- 
wards, to bo inserted into the upper part of the body of the hyoid bone, a few 
being continued into tlio sido of the pharynx ; the middle fibres passing backwards, 
and the superior ones upwards and forwards, to bo attached to the whole length of 
the under surface of the tongue, from the baso to the apex. 

155.— Muscles of the Tongue. LeftSide. 



Relations. By its internal surface , it is in contact with its fellow of the opposite 
side, from which it is separated, at the back part of the tongue, by the fibrous 
septum, which extends through the middle of the organ. By its external surface, 
with the Lingualis, Hyo-glossus, and Stylo-glossus, tho lingual artery and hypo- 
glossal nerve, the gustatory nerve, and sublingual gland. By its upper border , 
with the mucous membrane of the floor of the mouth ^fraenum linguae). By its 
lower border , with the Genio-hyoid. 

The Hyo-Glossus is a thin, flat, quadrilateral muscle, which arises from the side 
of the body, the lesser cornu, and whole length of the greater cornu of the hyoid 
bone, and passing almost vertically upwards, is inserted into the side of the tongue, 
between the Stylo-glossus and Lingualis. Those fibres of this muscle which arise 
from the body, are directed upwards and backwards, overlapping those from the 
greater cornu, which are directed obliquely forwards. Those from the lesser cornu 
extend forwards and outwards along the side of the tongue, under cover of the 
portion arising from the body. 
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The difference in ilie direction of the fibres of this muscle, and their separate 
origin from different parts of the hyoid bone, led Albinns and other anatomists 
to describe it as three muscles, under the names of the Basio-glossus, the Kerato- 
glossus, and the Chondro-glossus. 

Relations. By its external surface , with the Digastric, the Stylo-hyoid, Stylo- 
glossus, and Mylo-hyoid muscles, the gustatory and hypoglossal nerves, Wharton’s 
duct, and the sublingual gland. By its deep surface , with the Genio-hyo-glossus, 
Lingualis, and Middle constrictor, the lingual vessels, and the glosso-pharyngeal 
nerve. 

The Lingualis is a longitudinal band of muscular fibres, situated on the under 
surface of the tongue, lying in the interval between the Hyo-glossus and the 
Genio-hyo-glossus, and extending from the base to the apex of the organ. 
Posteriorly, some of its fibres are lost in the base of the tongue, and others are 
occasionally attached to the hyoid bone. It blends with the fibres of the Stylo- 
glossus, in front of the Hyo-glossus, and is continued forwards as far as the 
apex of the tongue. It is in relation, by its under surface, with the ranine 
artery. 

The Stylo- Qlossns, the shortest and smallest of the three styloid muscles, arises 
from the anterior and outer side of the styloid process, near its centre, and from 
the stylo-maxillary ligament, to which its fibres, in most cases, are attached by a 
thin aponeurosis. Passing downwards and forwards, so as to become nearly hori- 
zontal in its direction, it divides upon the side of the tongue into two portions : 
one longitudinal, which is inserted along the side of the tongue, blending with 
the fibres of the Lingualis, in front of the Hyo-glossus ; the other oblique, which 
overlaps the Hyo-glossus muscle, and decussates with its fibres. 

Relations. By its external surface , from above downwards, with the parotid 
gland, the Internal pterygoid muscle, the sublingual gland, the gustatory nerve, 
and the mucous membrane of the mouth. By its internal surface , with the tonsil, 
the Superior constrictor, and the Hyo-glossus muscle. 

The Palato-Glossus , or Constrictor Isthnvi Faucium, although it is one of 
the muscles of the tongue, serving to draw its base upwards during the act 
of deglutition, is more nearly associated with the soft palate, both in its 
situation and function ; it will, consequently, be described with that group of 
muscles. 

Nerves. The Palato-glossus is supplied by the palatine branches of Meckel’s 
ganglion ; the Lingualis, by the chorda tympani ; the remaining muscles of this 
group, by the hypoglossal. 

Actions . The movements of the tongue, although numerous and complicated, 
may be understood by carefully considering the direction of the fibres of its 
muscles. The Oenio-hyo-glossi , by means of their posterior and inferior fibres, 
draw upwards the hyoid bone, bringing it and the base of the tongue forwards, so 
as to protrude the apex from the mouth. The anterior fibres will draw the 
tongue back into the mouth. The whole length of these two muscles acting along 
the middle line of the tongue will draw it downwards, so as to make it concave 
from before backwards, forming a channel along which fluids may pass towards 
the pharynx, as in sucking. The Hyo-glossi muscles draw down the sides of the 
tongue, so as to render it convex from side to side. The Linguales , by drawing 
downwards the centre and apex of the tongue, render it convex from before 
backwards. The Palato-glossi draw the base of the tongue upwards, and the 
Stylo-glossi upwards and backwards. 

5. Pharyngeal Region. 

Constrictor Inferior. Constrictor Superior. 

Constrictor Medius. Stylo-Pharyngeus. - 

Palato-Pharyngeus. 



PHARYNGEAL REGION. 


Dissection (fig. 156). In order to examine tbemuscles of tlio pharynx, cut through the 
trachea and oesophagus just above the sternum, and draw them upwards by dividing the 

loose areolar tissue connecting 
the pharynx with the front of 
the vertebral column. The parts 
boing drawn well forwards, apply 
the edge of the saw immediately 
behind the styloid processes, 
and saw the base of the skull 
through from below upwards. 
The pharynx and mouth should 
then be stuffed with tow, in 
order to distend its cavity and 
render the muscles tense and 
easier of dissection. 

The Inferior Constrictor , the 
most superficial and thick- 
est of the three constrictors, 
arises from the side of the 
cricoid and thyroid cartilages. 
To the cricoid cartilage it is 
attached in the interval be- 
tween the cri co- thyroid mus- 
cle, in front, and the articular 
facet for the thyroid carti- 
lage behind. To the thyroid 
cartilage, it is attached to 
the oblique line on the side 
of the great ala, the carti- 
laginous surface behind it, 
nearly as far as its posterior 
border, and to the inferior cornu. From these attachments, the fibres spread 
backwards and inwards, to be inserted into the fibrous raphe in the posterior 
median line of the pharynx. The inferior fibres are horizontal, and continuous 
with the fibres of the oesophagus ; the rest ascend, increasing in obliquity, and 
overlap the Middle constrictor. The superior laryngeal nerve passes near the 
upper border, and tbe inferior, or recurrent laryngeal, beneath the lower border 
of this muscle, previous to their entering the larynx. 

llelation 8 . It is covered by a dense cellular membrane which surrounds the 
entiro pharynx. Behind , it is in relation with tlio vertebral column and the 
Longus colli muscle ; laterally , with the thyroid gland, the common carotid 
artery, and the Sterno- thyroid muscle ; by its infernal surface , with the Middle 
constrictor, the Stylo-pharyngeus, Palato-pharyngeus, and the mucous membrane 
of the pharynx. 

The Middle Constrictor is a flattened, fan- shaped muscle, smaller than the pre- 
ceding, and situated on a plane anterior to it. It arises from the whole length of 
the greater cornu of the hyoid bone, from tbe lesser cornu, and from the stylo- 
hyoid ligament. The fibres diverge from their origin : the lower ones descending 
beneath the Inferior constrictor, the middle fibres parsing transversely, and the 
upper fibres ascending and overlapping tbe Superior constrictor. The muscle is 
inserted into the posterior median fibrous raphe, blending in the middle line with 
that of the opposite side. 

Relations . This muscle is separated from the Superior constrictor by the glosso- 
pharyngeal nerve and the Stylo-pharyngeus muscle ; and from the Inferior con- 
strictor, by the superior laryngeal nerve. Behind , it lies on the vertebral column, 
the Longus collij and the Rectus anticus major. On each side it is in relation 
with the carotid vessels, the pharyngeal-plexus, and some lymphatic glands. Near 
its origin, it is covered by the Hyo- gloss us, from which it is separated by the 
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lingual artery. It lies upon the Superior constrictor, the Stylo-pharyngeus, the 
Palato-pharyngeus, and the mucous membrane. 

The Superior Constrictor is a quadrilateral muscle, thinner and paler than the 
other constrictors, and situated at the upper part of the pharynx. It arises from 
the lower third of the margin of the internal pterygoid plate and its hamular 
process, from the contiguous portion of the palate bone and the reflected tendon of 
the Tensor palati muscle, from the pterygo-maxillary ligament, from the alveolar 
process above the posterior extremity of the mylo- hyoid ridge, and by a few fibres 
from the side of the tongue in connection with the Genio-hyo-glossus. From these 
points, the fibres curve backwards, to be inserted into the median raphe, being 
also prolonged by means of a fibrous aponeurosis to the pharyngeal spine on the 
basilar process of the occipital bone. The superior fibres arch beneath the Levator 
palati and the Eustachian tube, the interval between the upper border of the 
muscle and the basilar process being deficient in muscular fibres, and closed by 
fibrous membrane. 

Relations . By its outer surface , with the vertebral column, the carotid vessels, 
the internal jugular vein, the three divisions of the eighth nerve and the ninth 
nerve, the Middle constrictor which overlaps it, and the Stylo-pharyngeus. It 
covers the Palato-pharyngeus and the tonsil, and is lined by mucous membrane. 

The Stylo-pharyngeus is a long, slender muscle, round above, broad and thin 
below. It arises from the inner side of the base of the styloid process, passes 
downwards along the side of the pharynx between the Superior and Middle con- 
strictors, and spreads out beneath the mucous membrane, where some of its fibres 
are lost in the constrmto^muscles, and others joining with the Palato-pharyngeus, 
are inserted into th d^appei^ortier of the thyroid cartilage. The glosso-pharyngeal 
nerve runs on the outer side of this muscle, and crosses over it in passing forward 
to the tongue. 

Relations. Externally , with the Stylo- glossus muscle, the external carotid 
artery, the parotid gland, and the Middle constrictor. Internally , with the internal 
carotid, the internal jugular vein, the Superior constrictor, Palato-pharyngeus and 
mucous membrane. 

Nerves. The muscles of this group are supplied by branches from the pharyn- 
geal plexus and glosso-pharyngeal nerve ; and the Inferior constrictor, by an addi- 
tional branch from the external laryngeal nerve. 

Actions. When deglutition is about to be performed, the pharynx is drawn 
upwards and dilated in different directions, to receive the morsel propelled into it 
from the mouth. The Stylo-pharyngei, which are much farther removed from 
one another at their origin than at their insertion, draw the sides of the pharynx 
upwards and outwards, its breadth in the antero-posterior direction being increased 
by the larynx and tongue being carried forwards in their ascent. As soon as the 
morsel is reOfhred in the pharynx, the elevator muscles relax, the bag descends, 
and the Cohfifectors contract upon the morsel, and convey it gradually downwards 
into the oesophagus. Besides its action in deglutition, the pharynx also exerts an 
important influence in the modulation of the voice, especially in the production 
of the higher tones. 

6. Palatal Region. 

Levator Palati. Azygos Uvulae. 

Tensor Palati. Palato- Glossus. 

Palato-Pharyngeus. 

Dissection (fig. 1 57). Lay open the pharynx from behind, by a vertical incision extending 
from its upper to its lower part, and partially divide the occipital attachment by a transverse 
incision on each side of the vertical one ; the posterior surface of the soft palate is then 
exposed. Having fixed the uvula so as to make it tense, the mucous membrane and glands 
' should be carefully removed from the posterior surface of the soft palate, and the muscles of 
this part are at once exposed. 

The Levator Palati is a long, thick, rounded muscle, placed on the outer side, 
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of the posterior nares. It arises from the under surface of the apex of the petrous 
portion of the temporal hone, and from the adjoining cartilaginous portion of the 
Eustachian tube ; after passing into the pharynx, above the upper concave margin 
of the Superior constrictor, it descends obliquely downwards and inwards, its 
fibres spreading out in the posterior surface of the soft palate as far as the middle 
line, where they blend with those of tlio opposite side. 


157. — Muscles of the Soft Palate. The Pharynx being laid open from behind. 
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Relations . Externally , with the Tensor palati and Superior constrictor. Inter- 
nally , with the mucous membrane of the pharynx. Posteriorly , with the mucous 
lining of the soft palate. This muscle must be removed and the pterygoid 
attachment of the Superior constrictor dissected away, in order to expose the next 
muscle. 

The Circuwflexus or Tensor Palati is a broad, thin, riband- like muscle, placed 
on the outer side of the preceding, and consisting of a vertical and a horizontal 
portion. The vertical portion arises by a broad, thin, and flat lamella from the 
scaphoid fossa at the base of the internal pterygoid plate, its origin extending as 
far back as the spine of the sphenoid ; it also arises from the anterior aspect of 
the cartilaginous portion of the Eustachian tube ; descending vertically between 
the internal pterygoid plate and the inner surface of the Internal pterygoid muscle^ 
it terminates in a tendon which winds round the hamular process, being retained 
in this situation by some of the fibres of origin of the Internal pterygoid muscle, 
and lubricated by a bursa. The tendon or horizontal portion then passes horizontally 
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inwards, and expands into a broad aponeurosis on the anterior surface of the soft 
palate, which unites in the median line with the aponeurosis of the opposite 
muscle, the fibres being attached in front to the transverse ridge on the posterior 
border of the horizontal portion of the palate bone. 

Relations . Externally , with the Internal pterygoid. Internally , with the Levator 
palati, from which it is separated by the Superior constrictor, and the internal 
pterygoid plate. In the soft palate, its aponeurotic expansion is anterior to that 
of the Levator palati, being covered by mucous membrane. 

The Azygos JJvulce is not a single muscle as implied by its name, but a pair of 
narrow cylindrical fleshy fasciculi, placed side by side in the median line of the 
soft palate. Each muscle arises from the posterior nasal spine of the palate bone, 
and from the contiguous tendinous aponeurosis of the soft palate, and descends to 
be inserted into the uvula. 

Relations . Anteriorly , with the tendinous expansion of the Levatores palati ; 
behind , with the mucous membrane. 

The two next muscles are exposed by removing the mucous membrane from the pillars of 
the soft palate throughout nearly their whole extent. 

The Palato-Olossus ( Gomtrictor Isthmi Faucium ) is a small fleshy fasciculus, 
narrower in the middle than at either extremity, forming, with the mucous mem- 
brane covering its surface, the anterior pillar of the soft palate. It arises from 
the anterior surface of the soft palate on each side of tho uvula, and passing 
forwards and outwards in front of the tonsil, is inserted into tho side and dorsum 
of the tongue, where it blends with the fibres of the Stylo-glossus muscle. In the 
soft palate, the fibres of this muscle are continuous with those of the muscle of the 
opposite side. 

The Palato-PKaryngeus is a long fleshy fasciculus, narrower in the middle than 
at either extremity, forming, with the mucous membrane covering its surface, 
the posterior pillar of the soft palate. It is separated from the preceding by an 
angular interval, in which the tonsil is lodged. It arises from the soft palate by 
an expanded fasciculus, which is divided into two parts by tho Levator palati. 
The anterior fasciculus , the thickest, enters the soft palate between the Levator 
and Tensor, and joins in the middle line the corresponding part of the opposite 
muscle ; the 'posterior fasciculus lies in contact with the mucous membrane, and 
also joins with the corresponding muscle in the middle line. Passing outwards 
and downwards behind the tonsil, the Palato-pharyngeus joins the Slylo-pharyn- 
geus, and is inserted with that muscle into the posterior border of the thyroid 
cartilage, some of its fibres being lost on the side of the pharynx, and others 
passing across the middle line posteriorly, to decussate with the muscle of the 
opposite side. 

Relations, In the soft palate, its anterior and posterior surfaces are covered by 
mucous membrane, from which it is separated by a layer of palatine glands. By 
its superior border , it is in relation with the Levator palati. Where it forms the 
posterior pillar of the fauces, it is covered by mucous membrane, excepting on its 
outer surface. In the pharynx it lies between the mucous membrane and the 
constrictor muscles. 

Nerves . The Tensor palati is supplied by a branch from the otic ganglion ; the 
Levator palati, and Azygos uvuke, by the facial, through the connection of its 
trunk with the Vidian, by the petrosal nerves ; the other muscles, by the palatine 
branches of Meckel’s ganglion. 

Actions, During the first act of deglutition, the morsel of food is driven back 
into the fauces by the pressure of the tongue against the hard palate ; the base of 
the tongue being, at the same time, retracted, and the larynx raised with the 
pharynx, and carried forwards under it. During the second stage, the epiglottis 
*Is pressed over the superior aperture of the larynx, and the morsel glides past it ; 
then the Palato-glossi muscles, the constrictors of the fauces, contract behind the 
food ; the soft palate is slightly raised by the Levator palati, and made tense by 
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the Tensor palati ; and the Palato-pharyngei contract, and come nearly together, 
the uvula filling up the slight interval between them. By these means, the food 
is prevented passing into the upper part of the pharynx or the posterior nares ; 
at the same time, the latter muscles form an inclined plane, directed obliquely 
downwards and backwards, along which the morsel descends into the lower part of 
the pharynx. 


Surgical Anatomy. The muscles of the short palate should he carefully dissected, the re- 
lations they bear to the surrounding parts especially examined, and their action attentively 
studied upon the dead subject, as the surgeon is required to divide one or more of these 
muscles in the operation of staphyloraphy. Mr. Fergusson has shown, that in the congenital 
deficiency, called cleft palate , the edges of the fissure are forcibly separated by the action of 
the Levatores palati and Palato-pharyngei muscles, producing very considerable impediment 
to the healing process after the performance of the operation for uniting their margins by 
adhesion ; he has, consequently, recommended the division of these muscles as one of the 
most important steps in the operation. This he effects by an incision made with a curved 
knife introduced behind the nap. The incision is to be half way between the hamular 
process and Eustachian tube, and perpendicular to a line drawn between them. This incision 
perfectly accomplishes the division of the Levator palati. The Palnto-pharyngeus may bo 
divided by cutting across the posterior pillar of the soft palate, just below the" tonsil, with a 
pair of blunt-pointed curved scissors ; and the anterior pillar may be divided Also. To divide 
the Levator palati, the plan recommended by Mr. Pollock is to be greatly preferred. The 
flap being put upon the stretch, a double-edged knife is passed through the soft palate, 
just on the inner side of the hamular process, and above the line of tho Levator palati. 
The handle being now alternately raised and depressed, a sweeping cut is made along the 
posterior surface of tho soft palate, and the knife withdrawn, leaving only a small opening 
in the mucous membrane on the anterior surface. If this operation is performed on the 
dead body, and the parts afterwards dissectod, the Levator palati will be found completely 
divided. 


7. Vertebral Rbgion (Anterior). 

Rectus Capitis Anticus Major. Rectus Lateralis. 

Rectus Capitis Anticus Minor. Longus Colli. 

The Rectus Capitis Anticus Major (fig. 158), broad and thick above, narrow 
below, appears like a continuation upwards of the Scalenus anticus. It arises by 
four tendinous slips from tho anterior tubercles of the transverse processes of the 
third, fourth, fifth, and sixth cervical vertebra), and ascends, converging towards 
its fellow of the opposite side, to be inserted into the basilar process of the occi- 
pital bone. 

Relations. By its anterior surface , with the pharynx, the sympathetic nerve, and 
tho sheath enclosing the carotid artery, internal jugular vein, and pneumogastric 
nerve. By its posterior surface , with the Longus colli, the Rectus anticus minor, 
and the upper cervical vertebrae. 

The Rectus Capitis Anticus Minor is a short flat muscle, situated immediately 
beneath the upper part of the preceding. It arises from tho anterior surface of the 
lateral mass of the atlas, and from the root of its transverse process, and passing 
obliquely upwards and inwards, is inserted into the basilar process immediately 
behind the preceding muscle. 

Relations. By its anterior surface , with the Rectus anticus major. By its poste- 
rior surface , with the front of the occipito-atlantal articulation. Externally, with 
the superior cervical ganglion of the sympathetic. 

The Rectus Lateralis is a short, flat muscle, which arises from the upper surface 
of the transverse process of the atlas, and is inserted into the under surface of the 
jugular process of the occipital bone. 

Relations. By its anterior surface, with the internal jugular vein. By its posterior 
surface , with the vertebral artery. 

The Longus Colli is a long, fiat muscle, situated on the anterior surface of the 
spine, between the atlas and the third dorsal vertebra. It is broad in the middle, 
narrow and pointed at each extremity, and consists of three portions, of a superior 
oblique, an inferior oblique, and a vertical portion. The superior obhque portion 
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arises from the anterior tubercles of the transverse processes of the third, fourth, 
and fifth cervical vertebrae ; and, ascending obliquely inwards, is inserted by a 
narrow tendon into the tubercle on the anterior arch of the atlas. The inferior 
oblique portion , the smallest part of the muscle, arises from the bodies of the first 
two or three dorsal vertebrae ; and, passing obliquely outwards, is inserted into the 
transverse processes of the fifth and sixth cervical vertebrae. 

158. — The Prse- Vertebral Muscles. 



The vertical portion lies directly on the front of the spine, and is extended 
between the bodies of the lower three cervical and the upper three dorsal vertebrae 
below, and the bodies of the second, third, and fourth cervical vertebrae above. 

Relations . By its anterior surface , with the pharynx, the oesophagus, sympathetic 
nerve, the sheath of the great vessels of the neck, the inferior thyroid artery, and 
recurrent laryngeal nerve. By its posterior surface , with the cervical and dorsal 
portions of the spine. Its inner border is separated from the opposite muscle by a 
considerable interval below ; but they approach each other above. 


8. Vertebral Region (Lateral). 

Scalenus Anticus. Scalenus Medius. 

Scalenus Posticus. 

The Scalenm Anticus is a conical-shaped muscle, situated deeply at the side of 
the neck, behind the Stemo-mastoid. It arises by a narrow, flat tendon from the 
tubercle on the inner border and upper surface of the first rib ; and, ascending 
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almost vertically, is inserted into the anterior tubercles of the transverse processes 
of the third, fourth, fifth, and sixth cervical vertebra?. The lower part of this 
muscle separates the subclavian artery and vein : the latter being in front* and 
the former, with the brachial plexus, behind. 

Relations . In front , with the clavicle, the Subclavius, Stemo -mastoid, and 
Omo-hyoid muscles, the transversalis colli, and ascending cervical arteries, the 
subclavian vein, and the phrenic nerve. By its posterior surface , with the pleura, 
the subclavian artery, and brachial plexus of nerves. It is separated from the 
Longus colli, on the inner side, by the subclavian artery. 

The Scalenus Medius , the largest and longest of the three Scaleni, arises, by 
a broad origin, from the upper surface of the first rib, behind the groove for the 
subclavian artery, as far back as the tubercle ; and, ascending along the side of 
the vertebral column, is inserted, by separate tendinous slips, into tho posterior 
tubercles of the transverse processes of tho lower six cervical vertebras. It is 
separated from the Scalenus anticus by the subclavian artery below, and tho 
cervical nerves above. 

Relations. By its external surface , with the Sterno-mastoid ; it is crossed by tho 
clavicle, and Omo-hyoid muscle. To its outer side , is the Levator anguli scapulro, 
and the Scalenus posticus muscle. 

The Scalenus posticus , the smallest of the three Scaleni, arises by a thin tendon 
from the outer surface of the second rib, behind the attachment of the Serratus 
niagnus, and, enlarging as it ascends, is inserted, by two or three separate tendons, 
into the posterior tubercles of the transverse processes of the lower two or three 
cervical vertebras. This is the most deeply-placed of tho three Scaleni, and is 
occasionally blended with the Scalenus medius. 

Nerves. The Rectus capitis anticus major and minor are supplied by tho 
suboccipital and deep branches of the cervical plexus; the Rectus lateralis, by tho 
suboccipital ; and the Longus colli and Sealeui, by branches from tho lower cervi- 
cal nerves. 

Actions. The Rectus anticus major and minor are the direct antagonists of tho 
muscles at the back of the neck, serving to restore the head to its natural position 
after it has been drawn backwards. These muscles also serve to flex the head, and, 
from their obliquity, rotate it, so as to turn the face to one or tho other side. Tho 
Longus colli will flex and slightly rotate the cervical portion of the spine. Tho 
Scaleni muscles, taking their fixed point from below, draw down the transverse 
processes of the cervical vertebra 1 , bending the spinal column to one or the other 
side. If the muscles of both sides act, the spine will be kept erect. When they 
take their fixed point from above, they elevate the first and second ribs, and are, 
therefore, inspiratory muscles. 


MUSCLES AND FASCIAE OF THE TRUNK. 


The Muscles of the Trunk may be arranged in four groups ; the muscles of tho 
Back, of the Abdomen, of the Thorax, and of the Perineeum. 


Muscles of tiie Back. 


The muscles of the Back are very numerous, and may 
layers : — 

First Layer. 


be subdivided into five 
Third Layer. 


Trapezius. 

Latissimus dorsi. 

Second Layer. 
Levator anguli scapula?. 
Rhomboideus ‘minor. 
Rhomboideus major. 


Serratus posticus superior. 
Serratus posticus inferior. 
Splenius capitis. 

Splenius colli. 

Fourth Layer. 

Sacral and lumbar regions. 
Erector spina*. 
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Dorsal region « 

Sacro-lumbalis. 

Musculus accessorius ad sacro-lumbalem. 
Longissimus dorsi. ■ 

Spinalis dorsi. 

Cervical region 
Cervicalis ascendens. 

Transversalis colli. 

Trachelo-mastoid. 

Corn plexus. 

Biventer cervicis. 

Spinalis cervicis. 


Fifth Layer. 
Semispinalis dorsi. 
Semispinalis colli. 

Multifidus spin®. 

Rotatores spinae. 
Supraspinales. 

Interspinales. 

Extensor coccygis. 
Intertransversales. 

Rectus capitis posticus major. 
Rectus capitis posticus minor. 
Obliquus capitis superior. 
Obliquus capitis inferior. 


First Layer. 


Trapezius. Latissimus Dorsi. 

Dissection (fig. 159). Place the body in the prone position, with the arms extended over 
the sides of the table, and the chest and abdomen supported by several blocks, so as to 
render the muscles tense. Then make an incision along the middle line of the back, from 
the occipital piotuberance to the coccyx. Make a transverse incision from the upper end of 
this to tno mastoid process; and a third incision from its lower end, along the ciest of the 
ilium to about its middle. This large intervening space should, for convenience of dissection, 
be subdivided by a fourth incision, extending obliquely from the spinous process of the last 
dorsal vertebra, upwards and outwards, to the acromion process. This incision corresponds 
with the lower border of the Trapezius muscle. The naps of integument are then to be 
removed in the direction shown in the figure. 

The Trapezius is a broad, flat, triangular muscle, placed immediately beneath 
the skin, and covering the upper and back 

part of the neck and shoulders. It arises 1 59-~ Dissection of the Muscles of the Back. 


from the inner third of the superior curved 
line of the occipital bone ; from the liga- 
mentum nuchro, tho spinous process of 
tho seventh cervical, and thoso of all 
the dorsal vertebra ; and from tho cor- 
responding portion of the supraspinous 
ligament. From this origin, tho superior 
fibres proceed downwards and outwards ; 
the inferior ones, upwards and outwards ; 
and the middle fibres, horizontally ; and 
are inserted, the superior ones, into the 
outer third of the posterior border of the 
clavicle ; the middle fibres, into the upper 
margin of the acromion process, and into 
the whole length of the upper border of 
the Spine of the scapula; the inferior 
fibres converge near the scapula, and 
are attached to a triangular aponeurosis, 
"which glides over a smooth surface at 
the inner extremity of the spine, and is 
inserted into a tubercle at the outer part 
of the surface. The Trapezius is fleshy 
in the greater part of its extent, but 
tendinous at its origin and insertion. At 
its occipital origin, it is connected to the 
bone by a thin fibrous lamina, firmly 
adherent to the skin, and wanting the 



lustrous, shining appearance of aponeurosis. At its origin from the spines of 
the vertebra, it is connected to the bones by means of a broad semielliptical 
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aponeurosis, which occupies the space between the sixth cervical and the third 
dorsal vertebrae, and forms, with the aponeurosis of the opposite muscle, a ten- 
dinous ellipse. The remaining part of the origin is effected by numerous short 
tendinous fibres. If the Trapezius is dissected on both sides, the two muscles 
resemble a trapezium, or diamond-shaped quadrangle ; two angles corresponding 
to the shoulders ; a third to the occipital protuberanco •, and the fourth to the 
spinous process of the last dorsal vertebra. 

The clavicular insertion of this muscle varies as to the extent of its attach- 
ment ; it sometimes advances as far as the middle of the clavicle, and may even 
become blended with tho posterior edge of the Sterno-mastoid, or overlap it. 
This should be borne in mind in the operation for tying the third part of the 
subclavian artery. 

Relations. By its superficial surface , with the integument, to which it is closely 
adherent above, but separated below by an aponeurotic lamina. By its deep sur- 
face, in the neck, with the Complexus, Splenius, Levator anguli scapulce, and 
Rhomboideus minor ; in the back, with the llhomboideus major, Supraspinatus, 
Infraspinatus, a small portion of the Serratus .posticus superior, tho vertebral 
aponeurosis (which separates it from the Erector spinas) and the Latissimus dorsi. 
The spinal accessory nerve passes beneath the anterior border of this muscle, near 
the clavicle. The outer margin of its cervical portion forms the posterior boundary 
of the posterior triangle of tho neck, the other boundaries being the Sterno- 
mastoid in front, and the clavicle below. \.yvm> * - 

The ligamentum nneha? (fig. 160) is a thin band of condensed cellulo- fibrous 
membrane, placed in the line of union between the two Trapezii in the neck. It 
extends from the external occipital protuberance to tho spinous process of the 
seventh cervical vertebra, where it is continuous with the supraspinous ligament. 
From its anterior surface a fibrous slip is given off to the spinous process of each 
of the cervical vertebnn, excepting the atlas, so as to form a septum between the 
muscles on each side of the neck. In man, it is merely the rudiment of an im- 
portant elastic ligament, which, in some of the lowor animals, serves to sustain tho 
weight of the head. -f. 

The Latissimus ])orsi is a broad, flat muscle, which covers the lumbar and 
the lower half of the dorsal regions, and is gradually contracted into a narrow 
fasciculus at its insertion into the humerus. It arises by an aponeurosis from the 
spinous processes of the six inferior dorsal, from those of tho lumbar and sacral 
vertebrse, and from the supraspinous ligament. Over the sacrum, the aponeurosis 
of this muscle blends with the tendon of the Erector spinas. It also arises from 
the external lip of the crest of the ilium, behind the origin of the External oblique, 
and by fleshy digitations from the three or four lower ribs, which are interposed 
between similar processes of the External oblique muscle (fig. 163). From this 
extensive origin the fibres pass in different directions, the upper ones horizontally, 
the middle obliquely upwards, and the lower vertically upwards, so as to converge 
and form a thick fasciculus, which crosses the inferior angle of the scapula, and 
occasionally receives a few fibres from it. The muscle then curves around the 
lower border of the Teres major, and is twisted upon itself, so that the superior 
fibres become at first posterior and then inferior, and the vertical fibres at first 
anterior and then superior. It then terminates in a short quadrilateral tendon, 
about three inches in length, which, passing in front of the tendon of the Teres 
major, is inserted into the bottom of the bicipital groove of the humerus, above 
the insertion of the tendon of the Pectoralis major. Tho lower border of the 
tendon of this muscle is united with that of the Teres major, the surfaces of the 
two being separated by a bursa ; another bursa is sometimes interposed between 
the muscle and the inferior angle of the scapula. ^ 

A muscular slip, varying from 3 to 4 inches in length, and from I to J of an inch in breadth, 
occasionally arises fgom the upper edge of the Latissimus dorsi, about the middle of the 
posterior fold of the axilla, and crosses the axilla in front of the axillary vessels and nerves, 
to join the under surface of the tendon of the Pectoralis major, the Coraco-brachialis, or 



MUSCLES AMD FASCLE. 



OF THE BACK. 


241 

the fascia oyer the Biceps. The position of this abnormal slip is a point of interest in its 
relation to the axillary artery, as it crosses the vessel just above the spot usually selected for 
the application of a ligature, and may mislead the surgeon during the operation. It may be 
easily recognised by the transverse direction of its fibres. Dr. Struthers found it, in 8 out of 
105 subjects, occurring seven times on both sides. 

Relations . Its superficial surface is subcutaneous, excepting at its upperpart, 
where it is covered by the Trapezius. By its deep surface , it is in relation with 
the Erector spin®, the Serratus posticus inferior, the lower Intercostal muscles 
and ribs, the Serratus magnus, inferior angle of the scapula, Rhomboideus major, 
Infraspinatus, and Teres major. Its outer margin is separated below, from the 
External oblique, by a small triangular interval ; and another triangular interval 
exists between its upper border and the margin of the Trapezius, in which the 
Intercostal and Rhomboideus major muscles are exposed. 

Nerves . The Trapezius is supplied by the spinal accessory and cervical plexus ; 
the Latissimus dorsi by the subscapular nerves. 

Second Layer. 

Levator Anguli Scapulae. Rhomboideus Minor. 

Rhomboideus Major. 

Dissection. The Trapezius must be removed in order to expose the next layer j to effect 
this, detach the muscle from its attachment to the clavicle and spine of the scapula, and turn 
it back towards the spine. 

The Levator Anguli Scapulai is situated at the back part and side of the neck. 
It arisos by four tendinous slips from the posterior tubercles of the transverse 
processes of the three or four upper cervical vertebra) ; these becoming fleshy are 
united so as to form a flat muscle, which, passing downwards and backwards, is 
inserted into the posterior border of the scapula, between the superior angle and 
the triangular smooth surface at the root of the spine. 

Relations. By its superficial (anterior) surface , with the integument, Trapezius, 
and Sterno-mastoid. By its deep (posterior) surface , with the Splenius colli, 
Transversalis colli, Cervicalis ascendons, and Serratus posticus superior, and with 
the transverse cervical and posterior scapular arteries. 

The Rhomboideus Minor arises from the ligamentum nuchce, and spinous pro- 
cesses of the seventh cervical and first dorsal vertebrae. Passing downwards and 
outwards, it is inserted into the margin of the triangular smooth surface at the root 
of the spine of the scapula. This small muscle is usually separated from the 
Rhomboideus major by a slight cellular interval. 

The Rhomboideus Major is situated immediately below the preceding, the adja- 
cent margins of the two being occasionally united. It arises by tendinous fibres 
from the spinous processes of the four or five upper dorsal vertebras and the supra- 
spinous ligament, and is inserted into a narrow tendinous arch, attached above, to 
the triangular surface near the spine ; below, to the inferior angle, the arch being 
connected to the border of the scapula by a thin membrane. When the arch, 
extends, as it occasionally does, but a short distance, the muscular fibres are in- 
serted into the scapula itself. 

Relations. By their superficial (posterior) surface , with the integument and 
Trapezius ; the Rhomboideus major, with the Latissimus dorsi. By their deep 
(anterior) surface , with the Serratus posticus superior, posterior scapular artery, 
part of the Erector spin®, the Intercostal muscles and ribs. 

Nerves. These muscles are supplied by branches from the fifth cervical nerve, 
and additional filaments from the deep branches of the cervical plexus are distri- 
buted to the Levator anguli scapulae. 

Actions. The movements effected by the preceding muscles are numerous, as 
may be conceived from their extensive attachment. If the head is fixed, the upper 
part of the Trapezius will elevate the point of the shoulder, as in supporting 
weights ; when the middle and lower fibres are brought into action, partial rotation 
of the scapula upon the side of the chest is produced. If the shoulders are fixed, 

K 
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both Trapezii doting together will draw the head directly backwards, or if only 
one acts, the head is drawn to the corresponding side. 

The Latissimus dorsi , when it acts upon the humerus, draws it backwards and 
downwards, and at the same time rotates it inwards. If the arm is fixed, the 
muscle may act in various ways upon the trunk ; thus, it may raise the lower ribs 
and assist in forcible inspiration, or if both arms are fixed, the two muscles may 
assist the abdominal and great Pectoral muscles in drawing the whole trunk for- 
wards, as in climbing or walking on crutches. 

The Levator anguli scapulae raises the superior angle of the scapula after it has 
been depressed by the lower fibres of the Trapezius, whilst the Rhomboid muscles 
carry the inferior angle backwards and upwards, thus producing a slight rotation 
of the scapula upon the side of the chest. If the shoulder be fixed, the Levator 
anguli scapuke may incline the neck to the corresponding side. The Rhomboid 
muscles acting together with the middle and inferior fibres of the Trapezius, will 
draw the scapula directly backwards towards the spine. 

Third Layer. 

Serratus Posticus Superior. Serratus Posticus Inferior. 

■ *■— {|!:r 

Dissection. To firing into view the third layer of muscles, remove the whole of the second, 
together with the Latissimus dorsi ; fiy cutting through the Levator anguli scapulae and 
Rhomboid muscles near their insertion, and reflecting them upwards, to expose the Serratus 
posticus superior, dividing the Latissimus dorsi in the middle fiy a vertical incision carried 
from its upper to its lower part, and reflecting the two halves of the muscle. 

The Serratus Posticus Superior is a thin, flat, quadrilateral muscle, situated 
at the upper and back part of the thorax. It arises by a thin and broad aponeu- 
rosis, from the ligamentum nuehae, and from the spinous processes of the last 
cervical and two or three upper dorsal vertebrae. Inclining downwards and out- 
wards, it becomes muscular, and is inserted, by four fleshy digitations, into the 
Upper borders of the second, third, fourth, and fifth ribs, a little beyond their 
angles. 

Relations. By its superficial surface , with the Trapezius, Rhomboidei, and. 
Serratus magnus. By its deep surface , with the Splenius, upper part of the 
Erector spina), Intercostal muscles and ribs. 

The Serratus Posticus Inferior is situated at the junction of the dorsal and lumbar 
regions: it is of an irregularly quadrilateral form, broader than the preceding, 
and separated from it by a considerable interval. It arises by a thin aponeurosis 
from the spinous processes of the last two dorsal and two or three upper lumbar, 
vertebrae, and from the interspinous ligaments. Passing obliquely upwards and 
outwards, it becomes fleshy, and divides into four flat digitations, which are in- 
serted into the lower borders of the four lower ribs, a little beyond their angles. 

Relations . By its superficial surface , with the Latissimus dorsi, with the 
aponeurosis of which its own aponeurotic origin is inseparably blended. By its 
deep surface, with the lumbar fascia, the Erector spinae, ribs, and Intercostal- 
muscles. Its upper margin is continuous with the vertebral aponeurosis. 

The vertebral aponeurosis is a thin aponeurotic lamina, extending along the 
whole length of the "back part of the thoracic region, serving to bind down the 
Erector spinae, and separating it from those muscles which connect the spine to 
the upper extremity. It consists of longitudinal and transverse fibres blended 
together, forming a thin lamella, which is attached in the median line to the 
spinous processes of the dorsal vertebrae ; externally, to the angles of the ribs ; and 
below, to the upper border of the Inferior serratus and tendon of the Latissimus. 
dorsi ; above, it passes beneath the Splenius, and blends with the deep fascia of 
the neck. 

Now detach the Serratus posticus superior from its origin, and turn it outwards, when the 
Splenius muscle will be brought into view. 
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The Splenitis is situated at the back of the neck and upper part of the dorsal 
region. At, its origin, it is a single muscle, narrow and pointed in form ; but it 
soon becomes broader, and divides into two portions, which have separate insertions. 
It arises, by tendinous fibres, from the lower half of the ligamentum nuchce, from 
the spinous processes of the last cervical and of the six upper dorsal vertebrae, and 
from the supraspinous ligament. From this origin, the fleshy fibres proceed 
obliquely upwards and outwards, forming a broad flat muscle, which divides as it 
ascends into two portions, the Splenius capitis and Splenius colli. 

The splenius capitis is inserted into the mastoid process of the temporal bone, and 
into the rough surface on the occipital bone beneath the superior curved line. 

The splenius colli is inserted, by tendinous fasciculi, into the posterior tubercles 
of the transverse processes of the three or four upper cervical vertebras. 

The Splenius is separated from its fellow of the opposite side by a triangular 
interval, in which is seen the Complexus. 

Relations. By its superficial surface , with the Trapezius, from which it is sepa- 
rated below by the Ilhomboidei and the Serratus posticus superior. It is covered 
at its insertion by the Sterno-mastoid. By its deep surface , with the Spinalis 
dorsi, Longissimus dorsi, Semispinalis colli, Complexus, Trachelo-mastoid, and 
*Transversalis colli. 

Nerves. The Splenius and Superior serratus are supplied from the external 
posterior branches of the cervical nerves ; the Inferior serratus, from the external 
branches of the dorsal nerves. 

Actions. The Serrati are respiratory muscles acting in antagonism to each 
other. The Serratus posticus superior elevates the ribs ; it is, therefore, an inspi- 
ratory muscle ; while the Serratus inferior draws the lower ribs downwards, and 
is a muscle of expiration. This muscle is also probably a tensor of the vertebral 
aponeurosis. The Splenii muscles of the two sides, acting together, draw the 
head directly backwards, assisting the Trapezius and Complexus ; acting sepa- 
rately, they draw the head to ono or the other side, and slightly rotate it, turning 
the face to the same side. They also assist in supporting the head in the erect 
position. 

Fourth Layer. 


Sacral and Lumbar Regions. 

Erector Spinas. 

Dorsal Regions. 

Sacro-Lumbalis. 

Musculus Accessorius ad Sacro-Lumbalem. 

Longissimus Dorsi. 

Spinalis Dorsi. 

Dissection. To expose the muscles of the fourth layer, remove entirely the Serrati and 
vertebral aponeurosis. Then detach the Splenius by separating its attachments to the 
spinous processes, and reflecting it outwards. 


Cervical Region. 
Cervicalis Ascendens. 
Transversalis Colli. 
Trachelo-Mastoid. 
Complexus. 

Biventer Cervicis. 
Spinalis Colli. 


The Erector Spinoe (fig. 1 6 £ ), and its prolongations in the dorsal and cervical 
. regions, fill up the vertebral groove on each side of the spine. It is covered in 
the lumbar region by the lumbar aponeurosis ; in the dorsal region by the Serrati 
muscles and the vertebral aponeurosis ; and in the cervical region by a layer of 
cervical fascia continued beneath the Trapezius. This largo muscular and tendinous 
mass varies in size and structure at different parts of the spine. In the sacral 
region, the Erector spin® is narrow and pointed, and its origin chiefly tendinous 
in structure. In the lumbar region, the muscle becomes enlarged, and forms a 
large fleshy mass. In the dorsal region, it subdivides into two parts, which 
.gradually diminish in size as they ascend to be inserted into the vertebras and ribs, 
and are gradually lost in the cervical region, where a number of special muscles 
are superadded, which are continued upwards to the head, and support it upon 
the spine. • * 

The Erector spinas arises from the sacro-iliac groove, and from the anterior 
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surface of a very broad and thick tendon, wlSeh is attached, internally, to the 
spines of the sacrum, to the spinous processes of the lumbar and three lower dorsal 
vertebrae, and the supraspinous ligament ; externally, to the baok part of the inner 
lip of the crest of the ilium, and to the series of eminences on the posterior part 
of the sacrum, which represent the transverse processes, where it blends with the 
great sacro- sciatic ligament. The muscular fibres form a single large fleshy mass, 
bounded in front by the transverse processes of the lumbar vertebra, and by the 
middle lamella of the aponeurosis of origin of the Transversalis muscle. Opposite 
the last rib, it divides into two parts, the Sacro-lumbalis, and the Longissimus 
dorsi. 

The Sacro-Lumbalis (Hio-Costalis), the external and smaller portion of the 
Erector spinoe, is inserted, by six or seven flattened tendons, into the angles of 
the six lower ribs. If this muscle is reflected outwards, it will be Been to bo 
reinforced by a series of muscular slips, wbicb arise from the angles of the ribs ; 
by means of these the Sacro-lumbalis is continued upwards to the upper ribs, and 
the cervical portion of the spine. The accessory portions form two additional 
muscles, the Musculus accessorius and the Cervicalis ascendens. 

The 7 nmculus accessorius ad sacro-lmnhalem arises by separate flattened tendons, 
from the angles of the six lower ribs ; these become muscular, and aro finally 
inserted, by separate tendons, into the angles of tho six upper ribs. 

The cervicalis ascemlens * is the continuation of the Accessorius upwards into the 
neck : it is situated on the inner side of the tendons of tho Accessorius, arising from 
the angles of the four or five upper ribs, and is inserted, by a series of slender 
tendons, into the posterior tubercles of the trausverse processes of the fourth, fifth, 
and sixth cervical vertebra). 

The Lomjissimns Dorsi , the inner and larger portion of the Erector spines, 
arises, with tho Sacro-lumbalis, from the common origin above described. In 
the lumbar region, where it is as yet blended with the Sacro-lumbalis, some of 
the fibres are attached to tho whole length of the posterior surface of the transverse 
processes of the lumbar vertebra, to the tubercles at the back of the articular 
processes, and to the layer of lumbar fascia connected with the apices of the 
transverse processes. In the dorsal region, the Longissimus dorsi is inserted, 
by long thin tendons, into the tips of the transverse processes of all the dorsal 
vertebra, and into from seven to eleven ribs between their tubercles and angles. 
This muscle is continued upwards, to the cranium and cervical portion of tho 
spine, by means of two additional muscles, ihe Transversalis colli, and Trachelo- 
mastoid. 

The transversalis colli , placed on the inner side of tho Longissimus dorsi, arises 
by long thin tendons from the summit of the transverse processes of the third, 
fourth, fifth, and sixth dorsal vertebra?, and is inserted by similar tendons into 
the posterior tubercles of the transverse processes of the five lower cervical. 

The trachelo -mastoid lies on the inner side of the preceding, between it and 
the Complexus muscle. It arises, by four tendons, from the transverse processes 
of the third, fourth, fifth, and sixth dorsal vertebra, and by additional separate 
tendons from the articular processes of the three or four lower cervical. The fibres 
form a small muscle, which ascends to be inserted into the posterior margin of 
the mastoid process, beneath the Splenius and Sterno-mastoid muscles. This 
small muscle is almost always crossed by a tendinous intersection near its insertion 
into the mastoid process. 

The Spinalis Dorsi connects the spinous processes of tho upper lumbar and 
the dorsal vertebra together by a series of muscular and tendinous slips, which 
are intimately blended with the Longissimus dorsi. It is situated at the inner side 
of the Longissimus dorsi, arising, by three or four tendons, from the spinous 
processes of the first two lumbar and the last two dorsal vertebra : these uniting, 

* This muscle is sometimes called ‘ Cervicalis descender/ The student should remember 
that these long muscles take their fixed point from above or from below, according to 
circumstances. 
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form a small muscle, which is inserted, by separate tendons, into the spinous 
processes of the dorsal vertebrae, the number varying from four to eight. It is 
intimately united with the Semispinalis dorsi, which lies beneath it. 

The SpinaUs ColM is a small muscle, connecting together the spinous processes 
of the cervical vertebrae, and analogous to the Spinalis dorsi in the dorsal region. 
It varies considerably in its size, and in its extent of attachment to the vertebras, 
not only in different bodies, but on the two sides of the same body. It usually 
arises by fleshy or tendinous slips, varying from two to four in number, from the 
spinous processes of the fifth and sixth cervical vertebrae, and occasionally from the 
first and second dorsal, and is inserted into the spinous process of the axis, and 
occasionally into the spinous process of the two vertebrae below it. This muscle 
Was found absent in five cases out of twenty-four. 

The Complexus is a broad thick muscle, situated at the upper and back part of 
the neck, beneath the Splenius, and internal to the Transversalis colli and 
Trachelo- mastoid. It arises, by a series of tendons, about seven in number, from 
the tips of the transverse processes of the upper three dorsal and seventh cervical, 
and from the articular processes of the three cervical above this. The tendons 
uniting form a broad muscle, which passes obliquely upwards and inwards, and is 
inserted into the innermost depression between the two curved lines of the occi- 
pital bone. This muscle, about its middle, is traversed by a transverse tendinous 
intersection. 

The Biventer Cervicis is a small fasciculus, situated on the inner side of the 
preceding, and in the majority of cases blended with it ; it has received its name 
from having a tendon intervening between two fleshy bellies. It is sometimes 
described as a separate muscle, arising, by from two to four tendinous slips, from 
the transverse processes of as many of the upper dorsal vertebra, and inserted, 
on the inner side of the Complexus, into the superior curved line of the occipital 
bone. 

Relations . The muscles of the fourth layer are bound down to the vertebrae 
and ribs in the dorsal and lumbar regions by the lumbar fascia and vertebral 
aponeurosis. Their inner part covers the muscles of the fifth layer. In the neck 
they are in relation, by their superficial surface , with the Trapezius and Splenius ; 
by their deep surface , with the Semispinalis dorsi and colli and the Recti and 
Obliqui. The Biventer cervicis is separated from its fellow of the opposite side 
by the ligamentum nucheo, and the Complexus from the Semispinalis colli by the 
profunda cervicis artery, the princeps cervicis artery, and by the posterior cervical 
plexus of nerves. 

Nerves. The Erector spinee and its subdivisions in the dorsal region are 
supplied by the external posterior branches of the lumbar and dorsal nerves ; the 
Cervicfblis ascendens, Transversalis colli, Trachelo-mastoid, and Spinalis cervicis, 
by the external posterior brandies of the cervical nerves ; the Complexus by the 
intept^d posterior branches of the cervical nerves, the suboccipital and great 
occipital. 

Fifth Layer. 


Semispinalis Dorsi 
Semispinalis Colli. 
Multifidus Spinas. 
Rotatores Spines. 
Supraspinales. 
Interspinales. 


Extensor Coccygis. 
Intertransversales. 

Rectus Capitis Posticus Major. 
Rectus Capitis Posticus Minor. 
Obliquus Capitis Superior. 
Obliquus Capitis Inferior. 


Dissection . Remove the muscles of the preceding layer by dividing and turning aside the 
Complexus; then detaching the Spinalis and Longissimus dorsi from their attachments, 
dividing the Erector suinae at its connection below to the sacral and lumbar spines, and 
turning it outwards. Tne muscles filling up the interval between the spinous and transverse 
processes are then exposed. 


The Semispinalis muscles (fig. 161) connect the transverse and articular 
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processes to the spinous processes of the vertebrae, extending from the lower part 
of the dorsal region to the upper part of the cervical. 

The semispinalis dorsi consists of thin, narrow, fleshy fasciculi, interposed 
between tendons of considerable length. It arises by a series of small tendons 
from the transverse processes of the lower dorsal vertebrae, from the tenth or 
eleventh to the fifth or sixth; and is inserted, by five or six tendons, into the 
spinous processes of the upper four dorsal and lower two cervical vertebrae. 

The semispinalis colli , thicker than the preceding, arises by a series of tendinous 
and fleshy points from the transverse processes of the upper four dorsal vertebra? 
and from the articular processes of the lower four cervical vertebrae; and is 
inserted into the spinous processes of four cervical vertebrae, from the axis to the 
fifth cervical. The fasciculus connected with the axis is the largest, and chiefly 
muscular in structure. 

Relations. By their superficial surface , from below upwards, with the Longis- 
simus dorsi, Spinalis dorsi, Splenius, Complexus, the profunda cervicis artery, the 
princeps cervicis artery, and the posterior cervical plexus of nerves. By their deep 
surface , with the Multifidus spinas. 

The Multifidus Spince consists of a number of floshy and tendinous fasciculi, 
which fill up the groove on either side of the spinous processes of the vertebra), 
from the sacrum to the axis. In the sacral region, these fasciculi arise from the 
back of the sacrum, as low as the fourth sacral foramen, and from the aponeurosis 
of origin of the Erector spina? ; in the iliac region, from the inner surface of the 
posterior superior spine, and posterior sacro-iliac ligaments; in the lumbar and 
cervical regions, from the articular processes ; and in the dorsal region, from the 
transverse processes. Each fasciculus, asconding obliquely upwards and inwards, 
is inserted into the lamina and whole length of the spinous process of one of the 
vertebrae above. These fasciculi vary in length : the most superficial, the longest, 
pass from one vertebra to the third or fourth above ; those next in order pass 
from one vertebra to the second or third above ; whilst the deepest connect two 
contiguous vertebras. 

Relations. By its superficial surface , with the Longissimus dorsi, Spinalis dorsi, 
Semispinalis dorsi, and Semispinalis colli. By its deep surface , with the lamina? 
and spinous processes of the vertebrae, and with the Rotatores spina) in the dorsal 
region. 

The Rotatores Spince are* found only in the dorsal region of the spine, beneath 
the Multifidus spince ; they are eleven in number on each side. Each muscle 
is small and somewhat quadrilateral in form ; it arises from the upper and back 
part of the transverse process, and is inserted into the lower border and outer 
surface of the lamina of the vertebra above, the fibres extending as far inwards as 
the root of the spinous process. The first is found between the first and second 
dorsal ; the last, between the eleventh and twelfth. Sometimes the number of 
these muscles is diminished by the absence of one or more from the upper or 
lower end. 

The Supraspi/riales consist of a series of fleshy bands, which lie on the spinous 
processes in the cervical region of the spine. 

The Interspinales are short muscular fasciculi, placed in pairs between the 
spinous processes of the contiguous vertebra?. In the cervical region , they are 
most distinct, and consist of six pairs, the first being situated between the axis 
and third vertebra, and the last between the last cervical and the first dorsal. 
They are small narrow bundles, attached, above and below, to the apices of the 
spinous processes. In the dorsal region , they are found between the first and 
second vertebra, and occasionally between the second and third ; and below, 
between the eleventh and twelfth. In the lumbar region , there are four pairs of 
these muscles in the intervals between the five lumbar vertebra. There is also 
occasionally one in the interspinous space, between the last dorsal and first lumbar, 
and between the fifth lumbar and the sacrum. 

The Extensor Goccygis is a slender muscular fasciculus, occasionally present, 



MUSCLES AND FASCL®. 


which extends over the lower part of the posterior surface of the sacrum and 
coccyx. It arises by tendinous fibres from the last bone of the sacrum, or first 
piece of the coccyx, and passes downwards to be inserted into the lower part of the 
coccyx. It is a rudiment of the Extensor muscle of the caudal vertebras which 
exists in some animals. 

The Intertramversales are small muscles placed between the transverse processes 
of the vertebras. In the cervical region , they are most developed, consisting of 
two rounded muscular and tendinous fasciculi, which pass between the anterior 
and posterior tubercles of the transverse processes of two contiguous vertebrae, 
separated from one another by the anterior branch of a cervical nerve, which 
lies in the groove between them, and by the vertebral artery and vein. In this 
region there are seven pairs of these muscles, the fii^t. -being between the atlas 
and axis, and the last between the seventh cervical and first dorsal vertebrae. In 
the dorsal region , they are least developed, consisting chiefly of rouiided tendinous 
cords in the intertransverse spaces of the upper dorsal vertebrae ; but between the 
transverse processes of the lower three dorsal vertebrae and the first lumbar, they 
are muscular in structure. In the lumbar region , they are four in number, and 
consist of a single muscular layer, which occupies the entire interspace between 
the transverse processes of the lower lumbar vertebrae, whilst those between the 
transverse processes of the upper lumbar are not attached to more than half the 
breadth of the process. 

The Rectus Capitis Posticus Major arises by a pointed tendinous origin from 
the spinous process of the axis, and, becoming broader as it ascends, is inserted 
into the inferior curved line of the occipital bone and the surface of bone imme- 
diately below it. As the muscles of the two sides ascend upwards and outwards, 
they leave between them a triangular space, in which are seen the Recti capitis 
postici minores muscles. 

Relations . By its superficial surface , with the Complexus, and, at its insertion, 
with the superior oblique. By its deep surface , with the posterior arch of the 
atlas, the posterior occipito-atloid ligament, and part of the occipital bone/ 

The Rectus Capitis Posticus Minor , the smallest of the four muscles in this 
region, is of a triangular Bhapo ; it arises by a narrow pointed tendon from the 
tubercle on the posterior arch of the atlas, and, becoming broader as it ascends, is 
inserted into the rough surface beneath the inferior curved line, nearly as far as 
the foramen magnum, nearer to the middle line than the preceding. 

Relations . By its superficial surface , with the Complexus. By its deep surface , 
with the posterior oecipito-atloid ligament. 

The Obliquus Inferior , the larger of the two oblique muscles, arises from the 
apex of the spinous process of the axis, and passes almost horizontally outwards, 
to be inerted into the apex of the transverse process of the atlas. 

MelaHdns. By its superficial surface , with the Complexus, and with the pos- 
terior branch of the second cervical nerve which crosses it. By its deep surface, 
with the vertebral artery, and posterior occipito-atloid ligament. 

The QbUqwus Superior , narrow below, wide and expanded above, arises by 
tendinous fibres from the upper part of the transverse process of the atlas, joining 
with the insertion of the preceding, and, passing obliquely upwards and inwards, 
is inserted into the occipital bone, between the two curved lines, external to the 
Complexus. Between the two oblique muscles and the Rectus posticus major, a 
triangular interval exists, in which is seen the vertebral artery, and the posterior 
branch of the suboccipital nerVe. 

Relations. By its superficial surface, with the Complexus and Trachelo-mastoid. 
By its deep surface, with the posterior occipito-atloid ligament. 

Nerves. The Semispinalis dorsi and Rotatores spinas are supplied by the internal 
posterior branches of the dorsal nerves ; the Semispinalis colli, Supraspinales, 
•and Inierspinales, by the internal posterior branches of the cervical nerves ; the 
Intertransversales, by the internal posterior branches of the cervical, dorsal, and 
lumbar nerves; the Multifidus spines, by the same, with the addition of the 
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internal posterior branches of the sacral nerves. The Recti and Obliqui muscles 
are all supplied by the suboccipital and great occipital nerves. 

Actions . The Erector spin©, comprising the Sacro-lumbalis, with its accessory 
muscles, the Longissimus dorsi and Spinalis dorsi, serves, as its name implies, to 
maintain the spine in the erect posture ; it also serves to bend the trunk backwards, 
when it is required to counterbalance the influence of any weight at the front of 
the body, as, for instance, when a heavy weight is suspended from the neck, or 
when there is any great abdominal development, as in pregnancy or dropsy ; the 
peculiar gait under such circumstances depends upon the spine being drawn back- 
wards, by the counterbalancing action of the Erector spin© muscles. The muscles 
which form the continuation of the Erector spin© upwards steady the head and 
neck, and fix them in the upright position. If the Sacro-lumbalis and Longissimus 
dorsi of one side act, they serve to draw down tho chest and spine to the corre- 
sponding side. The Musculus accessorius, taking its fixed point from the cervical 
vertebr©, elevates those ribs to which it is attached. The Multifidus spin© acts 
successively upon the different parts of the spine ; thus, tho sacrum furnishes a 
fixed point from which the fasciculi of this muscle act upon the lumbar region ; 
these then become the fixed points for the fasciculi moving the dorsal region, and 
so on throughout the entire length of the spine ; it is by the successive contraction 
and relaxation of the separate fasciculi of this and other muscles, that tho spino 
preserves the erect posture without the fatigue that would necessarily have been 
produced, had this position been maintained by the action of a single muscle. 
The Multifidus spin©, besides preserving the erect position of the spine, serves 
to rotate it, so that the front of the trunk is turned to the side opposite to that 
from which the muscle acts, this muscle being assisted in its action by the Obliquus 
externus abdominis. The Complexi, the analogues of the Multifidus spin© in the 
neck, draw the head directly backward ; if one muscle acts, it draws tho head 
to one side, and rotates it so that the face is turned to the opposite side. The 
Rectus capitis posticus minor and the Superior oblique draw the head backwards ; 
and the latter, from the obliquity in the direction of its fibres, may turn the face 
to the opposite side. The Rectus capitis posticus major and the Obliquus inferior 
rotate the atlas, and, with it, tho cranium round the odontoid process, and turn 
the face to the same side. 


Muscles of the Abdomen. 

The muscles in this region are, tho 

Obliquus Externus. Rectus. 

Obliquus Internus. Pyramidalis. 

Transversalis. Quadratus Lumborum. 

Dissection (fig. 162). To dissect the abdominal muscles, make a vertical incision from the 
ensiform cartilage to the pubes, a second incision from the umbilicus obliquely upwards and 
outwards to the outer surface of the chest, as high as the lower border of the fifth or sixth 
nb, and a third, commencing midway between the umbilicus and pubes, transversely out- 
wards to the anterior superior iliac spine, and along the crest of the ilium ns far as its poste- 
rior third. Then reflect the three flaps included between these incisions from within out- 
wards, in the line of direction of the muscular fibres. If necessary, the abdominal muscles 
may be made tense by inflating the peritoneal cavity through the umbilicus. 

The External or descending Oblique Muscle (fig. 163) is situated on the side 
and fore part of the abdomen ; being the largest and tho most superficial of the 
three flat muscles in this region. It is broad, thin,' and irregularly quadrilateral, 
its muscular portion occupying the side, its aponeurosis the anterior wall of the 
abdomen. It arises, by eight fleshy digitations, from the external surface and 
lower borders of the eight inferior ribs ; these digitations are arranged in an ob- 
lique line running downwards and backwards ; the upper ones being attached close 
to the cartilages of the corresponding ribs ; the lowest, to the apex of the cartilage 
of the last rib ; the intermediate ones, to the ribs at some distance from their car- 
tilages. The five superior serrations increase in size from above downwards, and 



MUSCLES AND FASCLSl. 


9$0 

are received between corresponding processes of the Serratns magnus ; the three 
lower ones diminish in size from above downwards, receiving between them cor- 
responding processes from the Latissimns 
dorsi From these attachments, the fleshy 
fibres proceed in various directions. Those 
from the lowest ribs pass nearly verti- 
cally downwards, to be inserted into the 
anterior half of the outer lip of the crest 
of the iHum ; the middle and upper fibres, 
directed downwards and forwards, ter- 
minate in tendinous fibres, which spread 
out into a broad aponeurosis. This apo- 
neurosis, joined with that of the opposite 
muscle along the median line, covers the 
whole of the front of the abdomen : above, 
it is connected with the lower border of 
the Pectoralis major ; below, its fibres are 
closely aggregated together, and extend 
obliquely across from the anterior superior 
spine of the ilium to the spine of the 
os pubis and the pectineal line. In the 
median line, it interlaces with the apo- 
neurosis of the opposite muscle, forming 
the linea alba, and extends from the en si- 
form cartilage to the symphysis pubis. 

That portion of the aponeurosis which 
extends between the anterior superior 
spine of the ilium and the spine of the os pubis, is a broad band, folded inwards, 
and continuous below with the fascia lata; it is called Ponpart's ligament . The 
portion which is reflected from Poupart’s ligament into the pectineal line, is called 
Q'imbernat's ligament.* Prom the point of attachment of the latter to the pectineal 
line, a few 7 fibres pass upwards and inwards, beneath the inner pillar of the ring, to 
the linea alba. They diverge as they ascend, and form a thin, triangular, fibrous 
band, which is called the triangular ligament. 

In the aponeurosis of the External oblique, immediately above the crest of the 
os pubis, is a triangular opening, the external abdominal ring , formed by a sepa- 
ration of the fibres of the aponeurosis m this situation ; it serves for the trans- 
mission of the spermatic cord in the male, and the round ligament in the female. 
This opening is directed obliquely upwards and outwards, and corresponds with 
the course of the fibres of the aponeurosis. It is bounded, below, by the crest of 
the os pubis ; above, by some curved fibres, which pass across the aponeurosis at 
the upper angle of the ring, so as to increase its strength ; and, on either side, by 
the margins of the aponeurosis, which are called the pillars of the ring. Of 
these, the external, which is, at the samo time, inferior, from the obliquity of its 
direction, is inserted into the spine of the os pubis. The internal, or superior 
pillar, is attached to the front of the symphysis pubis, and interlaces with the 
corresponding fibres of the opposite muscle, the fibres of the right muscle being 
superficial. To the margins of the pillars of the external abdominal ring is 
attached an exceedingly thin and delicate fascia, which is prolonged down over 
the outer surface of the cord and testis. This has received the name of inter - 
columnar fascia , from its attachment to the pillars of the ring. It is also called 
the external spermatic fascia , from being the most external of the fasciae which 
cover the spermatic cord. 

Relations. By its external surface , with the superficial fascia, superficial epi- 
gastric and circumflex iliac vessels, and some cutaneous nerves. By its internal 

* All these parts will be found more particularly described below, with the Surgical 
Anatomy of Hernia. 


162. — Dissection of Abdomen. 
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surface, with the Internal oblique, the lower part of tV>n : * • -u ■, 
Intercostal muscles, the cremaster, the spermatic cord in the ™T 0r 
Ugament in tile I* j, 

Latissimus dorsi ; sometimes an mterval exists between the two muscles in which 
is seen a portion of the Internal oblique. 1 ’ wluC * 

163. — The External Oblique Muscle. 



Dissection. Detach the External oblique by dividing it across, just in front of its attach- 
ment to the ribs, as far as its posterior border, and separating it below from the crest of 
ilium as far as the spine j then separate the muscle caret ully from the Internal oblique, which 
lies beneath, and turn it towards the opposite side. 


The Internal or Ascending Oblique Muscle (fig. 164), thinner and smaller than 
the preceding, beneath which it lies, is of an irregularly quadrilateral form, 
and situated at the side and fore part of the abdomen. It arises, by fleshy fibres, 
from the outer half of Poupart’s ligament, being attached to the groove on its 
upper surface ; from the anterior two-thirds of the middle lip of the crest of the 
ilium, and from the lumbar fascia. From this origin, the fibres diverge ; those 
from Poupart’s ligament, few in number and paler in colour than the rest, arch 



MUSCLES AND FASCJLE. 


Z$2 

downwards and inwards across the spermatic cord, to be inserted, conjointly with 
those of the Transversalis, into the crest of the os pubis and pectineal line, to the 
extent of half an inch, forming what is known as the conjoined tendon of the 
Internal oblique and Transversalis ; those from the anterior superior iliac spine 
are horizontal in their direction ; whilst those which arise from the fore part of 
the crest of the ilium pass obliquely upwards and inwards, and terminate in an 
aponeurosis, which is continued forwards to the linea alba ; the most posterior 
fibres ascend almost vertically upwards, to be inserted into the lower borders of 
the cartilages of the four lower ribs, being continuous with the Internal Inter- 
costal muscles. 

The conjoined tendon of the Internal oblique and Transversalis is inserted 
into the crest of the os pubis and pectineal line, immediately behind the external 
abdominal ring, serving to protect what would otherwise be a weak point in the 

164. — The Internal Oblique Muscle. 



abdomen. Sometimes this tendon is insufficient to resist the pressure from within, 
and is carried forward in front of the protrusion through the external ring, forming 
one of the coverings of direct inguinal hernia. 

The aponeurosis of the Internal oblique is continued forward to the middle line 
of the abdomen, where it joins with the aponeurosis of the opposite muscle at the 
linea alba, and extends from the margin of the thorax to the pubes. At the 
outer margin of the Rectus muscles, this aponeurosis, for the upper three-fourths 
of extent, divides into two lamellae, which pass, one in Tfttwtnattdt the 
behind the muscle, enclosing it in a kind or sheath, and reuniting on its inner 
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border at the imea alba : the anterior layer is blended with the aponeurosis of the 
External oblique muscle; the posterior layer with that of the Transversalis. 
Along the lower fourth, the aponeurosis passes altogether in front of the Rectus 
without any separation. 

Relations. By its external surface , with the External oblique, Latissimus dorsi, 
spermatic cord, and external ring. By its internal surface , with the Transversalis 
muscle, fascia transversalis, internal ring, and spermatic cord. Its lower border 
forms the upper boundary of the spermatic canal. 


165 —The Transversalis, Rectus, and Pyramidal is Muscles 



Dissection. Detach the Internal oblique in order to expose the Transversalis beneath. 
This may he effected by dividing the muscle, abo\e, at its attachment to the ri os ^ below, 
at its connection with Poupart’s ligament and the crest of the ilium ; and behind, by a 
vertical incision extending from the last rib to the crest of the ilium. The muscle should 
previously be made, tense by drawing upon it with the lingers of the left hand, and if its 
division is carefully effected, the cellular interval between it and the Transversalis, as well as 
the direction of the fibres of the latter muscle, will afford a clear guide to their separation : 
along the crest of the ilium the circumflex ibac vessels are interposed between them, and 
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form an important guide in separating them. The muscle should then be thrown forwards 
towards the linea alba. 

The Transversalis muscle (fig. 165), so called from the direction of its fibres, is 
the most internal flat muscle of the abdomen, being placed immediately beneath 
the Internal oblique. It arises by fleshy fibres from the outer third of Poupart’s 
ligament, from the inner lip of the crest of the ilium, its anterior three-fourths, 
from the inner surface of the cartilages of the six lower ribs, interdigitating with 
the Diaphragm, and by a broad aponeurosis from the spinous and transverse pro- 
cesses of the lumbar vertebrae. The lower fibres curve downwards, and are 
inserted, together with those of the Internal oblique, into the crest of the os pubis 
and pectineal line, forming what was described above as the conjoined tendon of 
these muscles. Throughout the rest of its extent the fibres pass horizontally 
inwards, and near the outer margin of the Rectus, terminate in an aponeurosis, 
which is inserted into the linea alba ; its upper three-fourths passing behind the 
Rectus muscle, blending "with the posterior lamella of the Internal oblique ; its 
lower fourth passing in front of the Rectus. 

Relations. By its external surface , with the Internal oblique, the inner surface 
of the lower ribs, and Internal intercostal muscles. Its inner swrface is lined by 
the fascia transversalis, which separates it from the peritoneum. Its lower border 
forms the upper boundary of the spermatic canal. 

Lumbar Fascia (fig. 166). The vertebral aponeurosis of the Transversalis divides 
into three layers : an anterior, very thin, which is attached to the front part of the 
apices of the transverse processes of the lumbar vortebne, and, above, to the lower 
margin of the last rib, where it forms the ligamentum arcuatum externum ; a middle 
layer, much stronger, which is attached to the apices of the transverse processes ; 
and a posterior layer, attached to the apices of the spinous processes. Between 

*66. — A Transverse Section of the Abdomen in the Lumbar Region. 



the anterior and middle layers is situated the Quadratus lumborum ; between the 
middle and posterior, the Erector spinee. The posterior lamella of this aponeurosis 
receives the attachment of the Internal oblique ; it is also blended with the apo- 
neurosis of the Serratus posticus inferior and with that of the Latissimus dorsi, 
forming the lumbar fascia. 

Dissection. To expose the Rectus muscle, open its sheath by a, vertical incision extending 
from the margin of the thorax to the pubes, and then reflect the two portions from the 
surface of the muscle, which is easily done, excepting at the line® transversse, where so 
close an adhesion exists, that the greatest care is requisite in separating them. Now raise 
the outer edge of the muscle, in order to examine the posterior layer* of the sheath. By 
dividing the muscle in the centre, and turning its lower part downwards, the point where the 
posterior wall of the sheath terminates in a thin curved margin will be seen. 


OF THE ABDOMEN. 


The Rectus Abdontinis is a long flat muscle, which extends along the whole 
length of the front of the abdomen, being separated from its fellow of the opposite 
side by the linea alba. It is much broader above than below, and arises by two 
tendons, the external or larger being attached to the crest of the os pubis ; the 
internal, smaller portion, interlacing with its fellow of the opposite side, and being 
connected with the ligaments covering the symphysis pubis. The fibres ascend 
vertically, and the muscle, becoming broader and thinner at its upper part, is 
inserted by three portions of unequal size into the cartilages of the fifth, sixth, 
and seventh ribs. Some fibres are occasionally connected with the costo-xiphoid 
ligaments, and side of the ensiform cartilage. 

The Rectus muscle is traversed by a series of tendinous intersections, which 
vary from two to five in number, and have received the name Line® transversro. 
One of these is usually situated opposite the umbilicus, and two above that point ; 
of the latter, one corresponds to the ensiform cartilage, and the other, to the interval 
between the ensiform cartilage and the umbilicus ; there is occasionally one below 
the umbilicus. These intersections pass transversely or obliquely across the muscle 
in a zigzag course ; they rarely extend completely through its substance, some- 
times pass only halfway across it, and are intimately adherent to the sheath in 
which the muscle is enclosed. 

The Rectus is enclosed in a sheath (fig. 1 66) formed by the aponeuroses of the 
Oblique and Transversalis muscles, which are arranged in the following manner. 
When the aponeurosis of the Internal oblique arrives at the margin of the Rectus, 
it divides into two lamellse, one of which passes in front of the Roctus, blending 
with the aponeurosis of the External oblique ; the other, behind it, blending with 
the aponeurosis of the Transversalis ; and those, joining again at its inner border, 
are inserted into the linea alba. This arrangement of the fasciae exists along the 
upper three-fonrths of the muscle ; at the commencement of the lower fourth, 
the posterior wall of tlie sheatli terminates in a thin curved margin, or falciform 
edcfc y the concavity of which looks downwards towards the pubes ; the aponeuroses 
of all three muscles passing in front of the Rectus without any separation. The 
Rectus muscle, in the situation where its sheath is deficient, is separated from the 
peritoneum by the transversalis fascia. 

The Pyramidalis is a small muscle, triangular in shape, placed at the lower 
part of the abdomen, in front of the Rectus, and contained in the same sheath 
with that muscle. It arises by tendinous fibres from the front of the os pubis 
and the anterior pubic ligament ; the fie shy portion of the muscle passes upwards, 
diminishing in size as it ascends, and terminates by a pointed extremity, which is 
inserted into the linea alba, midway between the umbilicus and the os pubis. 
This muscle is sometimes found wanting on one or both sides ; the lower end of 
the Rectus then becomes proportionately increased in size. Occasionally it has 
been found double on one side, or the muscles of the two sides are of unequal 
size. Sometimes its length exceeds what is stated above. 

The Quadratus Lumborum (fig. 16 1 , p. 244) is situated in the lumbar region ; it is 
irregularly quadrilateral in shape, broader below than above, and consists of two 
portions. One portion arises by aponeurotic fibres from the ilio-lumbar ligament, 
and the adjacent portion of the crest of the ilium for about two inches, and is 
inserted into the lower border of the last rib, about half its length, and by four 
small tendons, into the apices of the transverse processes of the third, fourth, and 
fifth lumbar vertebras. The other portion of the muscle, situated in front of the 
preceding, arises from the upper borders of the transverse processes of the third, 
fourth, and fifth lumbar vertebrae, and is inserted into the lower margin of the 
last rib. The Quadratus lumborum is contained in a sheath formed by the anterior 
and middle lamellae of the aponeurosis of origin of the Transversalis. 

Nerves. The abdominal muscles are supplied by the lower intercostal, ilio-hypo- 
gastric, and ilio-ingninal nerves. The Quadratus lumborum receives filaments 
from the anterior branches of the lumbar nerves. 

In the description of the abdominal muscles, mention has frequently been made 
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of the linea alba, line® semilunares, line© transvers© ; when the dissection of the 
muscles is completed, these structures should be examined. 

The Imea alba is a tendinous raph6 or cord seen along the middle line of the 
abdomen, extending from the ensiform cartilage to the pubes. It is placed 
between the inner borders of the Recti muscles, and formed by the blending of 
the aponeuroses of the Oblique and Transversalis muscles. It is narrow below, 
corresponding to the narrow interval existing between the Recti, but broader 
above, as these muscles diverge from one another in their ascent, becoming of 
considerable breadth after great distension of the abdomen from pregnancy or 
ascites. It presents numerous apertures for the passage of vessels and nerves ; 
the largest of these is the umbilicus, which in the foetus transmits the umbilical 
vessels, but in the adult is obliterated, the cicatrix being stronger than the neigh- 
bouring parts ; hence umbilical hernia occurs in the adult above the umbilicus, 
whilst in the foetus it occurs at the umbilicus. The linea alba is in relation, in 
front, with the integument, to which it is adherent, especially at the umbilicus ; 
behind, it is separated from the peritoneum by the transversalis fascia ; and below, 
by the urachus, and the bladder, when that organ is distended. 

The linece semilunares are two curved tendinous lines, placed one on each 
side of the linea alba. Each corresponds with the outer border of the Rectus 
muscle, extends from the cartilage of the eighth rib to the pubes, and is formed 
by the aponeurosis of the Internal oblique at its point of division to enclose the 
Rectus. 

The UnecB transversal are throe or four narrow transverse lines which intersect 
the Rectus muscle as already mentioned : they connect the line© semilunares with 
the linea alba. 

Actions . The abdominal muscles perform a threefold action. # 

When the pelvis and thorax are fixed, they compress the abdominal viscera, 
by constricting the cavity of the abdomen, in which action they are materially 
assisted by the descent of the diaphragm. By these means the foetus is expelled 
from the uterus, the f©ces from the rectum, the urine from the bladder, and its 
contents from the stomach in vomiting. 

If the spine is fixed, these muscles compress the lower part of the thorax, 
materially assisting in expiration. If the spine is not fixed, the thorax is bent 
directly forward, when the muscles of both sides act, or to either side when those 
of the two sides act alternately, rotation of the trunk at the same time taking 
place to the opposite sido. 

If the thorax is fixed, these muscles, acting together, draw the pelvis upwards, 
as in climbing ; or, acting singly, they draw the pelvis upwards, and rotate the 
Vertebral column to one side or the other. The Recti muscles, acting from below, 
depress the thorax, and consequently flex the vertebral column ; when acting from 
above, they flex the pelvis upon the vertebral column. The Pyramidales are 
tensors of the linea alba. 

The Quadratus lumborum, by the portion inserted into the last rib, draws 
down and fixes that bone, acting thereby as a muscle of forced expiration : by the 
portion inserted into the lumbar vertebr©, it draws the spine towards the ilium, 
and thus inclines the trunk towards its own side : or if the thorax and spine be 
fixed, it may act upon the pelvis — raising it towards its own side when only one 
muscle is put in action, and when both muscles act together, either from below 
or above, they flex the trunk. 

Muscles and Fascia of the Thorax. 

The muscles exclusively connected with the bones in this region are few in 
number. They are the 

Intercostales Extend. Infracostales. 

Intercostales Intemi. Triangularis Steroi. 

Levatores Costarum. 
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Intercostal Fasciae . A thin bnt firm layer of fascia covers the outer surface of 
the External intercostal and the inner surface of the Internal intercostal muscles ; 
and a third layer, more delicate, is interposed between the two planes of muscular 
fibres. These are the intercostal fasciae ; they are best marked in those situations 
where the muscular fibres are deficient, as between the External intercostal 
muscles and sternum, in front ; and between the Internal intercostals and spine, 
behind. 

The Intercostal Muscles (fig. 1 70) are two thin planes of muscular and tendinous 
structure, placed one over the other, filling up the intercostal spaces, and being 
directed obliquely between the margins of the adjacent ribs. They have received 
the name 4 external 5 and ‘ internal,’ from the position thoy bear to one another. 

The External Intercostals are eleven in number on each side, being attached to 
the adjacent margins of each pair of ribs, and extending from the tubercles of 
the ribs, behind, to the commencement of the cartilages of the ribs, in front, 
where they terminate in a thin membranous aponeurosis, which is continued for- 
wards to the sternum. They arise from the outer lip of the groove on tho lower 
border of each rib, and are inserted into the upper border of the rib below. 
In the two lowest spaces they extend to the end of tho ribs. Their fibres are 
directed obliquely downwards and forwards, in a similar direction with those of 
the External oblique muscle. They are thicker than the Internal intercostals. 

Relations. By their outer surface , with the muscles which immediately invest 
the chest, viz. the Pectoralis major and minor, Kerratus magnus, Rhornboideus 
major, Kerratus posticus superior and inferior, Scalenus posticus, Sacro-lumbalis, 
Longissimus dorsi, Ccrvicalis ascendens, Transversal is colli, Levatores costarum, 
and the Obliquus extern us abdominis. By their internal surface, with a thin 
layer of fascia, which separates them from the intercostal vessels and nerve, and 
ihe Infernal intercostal muscles, and, behind, from the pleura. 

The Internal Intercostals , also eleven in number 011 each side, are placed on 
the inner rf&Waee of the preceding, commencing anteriorly at tho sternum, in the 
interspaces between the cartilages of the true ribs, and from tho anterior extre- 
mities of the cartilages of the false ribs ; and extend backwards as far as the 
angles of the ribs, where they are continued to the vertebral Column by a thin 
aponeurosis. They arise from the inner lip of the groove on the lower border of 
each rib, as well as from the corresponding costal cartilage, and are inserted into 
the upper border of the rib below. Their fibres are directed obliquely downwards 
and backwards, decussating with the fibres of the preceding. 

Relations . By their external surface, with the External intercostals, and the 
intercostal vessels and nerves. By their internal surface, •with the Pleura costalis, 
Triangularis sterni, and Diaphragm. 

The Intercostal muscles consist of muscular and tendinous fibres, the latter being 
longer and more numerous than the former; hence tho walls of the intercostal 
spaced possess very considerable strength, to which the crossing of the muscular 
fibres materially contributes. 

The Infracostales consist of muscular and aponeurotic fasciculi, which vary in 
number and length ; they arise from the inner surface of one rib, and are inserted 
into the inner surface of the first, second, or third rib below. Their direction 
is most usually oblique, like the Internal intercostal. They are most frequent 
between the lower ribs. 

The Triangularis Sterni is a thin plane of muscular and tendinous fibres, 
situated upon the inner wall of the front of the chest. It arises from the lower 
part of the side of the sternum, from the inner surface of the ensiform cartilage, 
and from the sternal ends of the costal cartilages of the three or four lower true 
ribs. Its fibres diverge upwards and outwards, to be inserted by fleshy digitations 
into the lower border and inner surfaces of the costal cartilages of the second, 
third, fourth, and fifth ribs. The lowest fibres of this muscle are horizontal in 
their direction, and are continuous with those of the Transversalis ; those which 
succeed are oblique, whilst the superior fibres are almost vertical. This muscle 

s 
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varies much in its attachment, not only in different bodies, but on opposite sides 
of the same body. 

Relations. In front with the sternum, ensiform cartilage, costal cartilages. 
Internal intercostal muscles, and internal mammary vessels. Behind , with the 
pleura, pericardium, and anterior mediastinum. 

The Levator es Oostarum (fig. 161), twelve in number on each side, are small 
tendinous and fleshy bundles, which arise from the extremities of the transverse 
processes of the dorsal vertebrae, and passing obliquely downwards and outwards, 
are inserted into the upper rough surface of the rib below them, between the tubercle 
and the angle. That for the first rib arises from the transverse process of the last 
cervical vertebra, and that for the last from the eleventh dorsal. The Inferior 
levatores divide into two fasciculi, one of which is inserted as above described ; 
the other fasciculus passes down to the second rib below its origin ; thus, each of 
the lower ribs receives fibres from the transverse processes of two vertebras. 

Nerves. The muscles of this group are supplied by the intercostal nerves. 

Actions. The Intercostal s are the chief agents in the movement of the ribs in 
ordinary respiration. The External intercostals raise the ribs, especially their fore 
part, and so increase the capacity of the chest from before backwards ; at the same 
time they evert their lower borders, and so enlarge the thoracic cavity transversely. 
The Internal intercostals, at the side of the thorax, depress the ribs, and invert 
their lower borders, and so diminish the thoracic cavity ; but at the fore part of 
the chest these muscles assist the External intercostals in raising the cartilages. 
The Levatores Costarum assist the External intercostals in raising the ribs. Tho 
Triangularis sterni draws down the costal cartilages ; it is therefore an expiratory 
muscle. 

Diaphragmatic Region. 

Diaphragm. 

The Diaphragm (Aiatynaypa, a partition wall) (fig. 167) is a thin musculo- 
fibrous Beptum, placed obliquely at the junction of the upper with the middle 
third of the trunk, and separating the thorax from the abdomen, forming the 
floor of the former cavity and the roof of the latter. It is elliptical, its longest 
diameter being from side to side, somewhat fan- shaped, the broad elliptical portion 
being horizontal, the narrow part, which represents the handle of the fan, vertical, 
and joined at right angles to the former. It is from this circumstance that some 
anatomists describe it as consisting of two portions, the upper or great muscle of 
the Diaphragm, and the lower or lesser muscle. It arises from the whole of the 
internal circumference of the thorax, being attached, in front, by fleshy fibres to 
the ensiform cartilage ; on either side, to the inner surface of the cartilages and 
bony portions of the six or seven inferior ribs, interdigitating with the Trans- 
versalis ; and behind, to two aponeurotic arches, named the ligamentum arcuatum 
externum and internum, and to the lumbar vetebroB. The fibres from these 
sources vary in length ; those arising from the ensiform appendix are very short 
and occasionally aponeurotic ; those from the ligamenta arcuata, and more especially 
those from the ribs at tho side of the chest, are longer, describe well-marked 
curves as they ascend, and finally converge to be inserted into the circumference 
of the central tendon. Between the sides of the muscular slip from the ensiform 
appendix and the cartilages of the adjoining ribs, the fibres of the Diaphragm are 
deficient, the interval being filled by areolar tissue, covered on the thoracic side 
by the pleurae ; on the abdominal, by the peritoneum. This is, consequently, a 
weak point, and a portion of the contents of the abdomen may protrude into the 
phest, forming phrenic or diaphragmatic hernia, or a collection of pus in tho 
mediastinum may descend through it, so as to point at the epigastrium. 

The ligamentum arcuatum internum is a tendinous arch, thrown across the 
upper part of the Psoas magnus muscle, on each side of the spine. It is connected, 
by one end, to the outer side of the body of the first, and occasionally the second 
barab&r vertebra, being continuous with the outer side of the tendon of the 
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corresponding eras ; and, by the other end, to the front of the transverse process 
of the second lumbar vertebra. 

The ligamentum arcuatum externum is the thickened upper margin of the anterior 
lamella of the transversalis fascia ; it arches across the upper part of the Quadratus 
lumborum, being attached, by one extremity, to the front of the transverse process 
of the second lumbar vertebra ; and, by the other, to the apex and lower margin 
of the last rib. 

To the spine, the Diaphragm is connected by two crura, which are situated on 
the bodies of the lumbar vertebrae, one on each side of the aorta. The crura, at 
their origin, ore tendinous in structure ; the right crus, larger and lpnger than the 
left, arising from the anterior surface of the bodies and intervertebral substances 
of the second, third, and fourth lumbar vertebra) ; the left, from the second and 

167. — The Diaphragm. Under Surface. 
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third ; both blending with the anterior common ligament of the spine. A tendinous 
arch is thrown across the front of the vertebral column, from the tendon of one 
crus to that of the other, beneath which passes the aorta, vona azygos major, and 
thoracic duct. The tendons terminate in two large fleshy bellies, which, with the 
tendinous portions above alluded to, are called the crura , or pillars of the dia- 
phragm. The outer fasciculi of the two crura are directed upwards and outwards 
to the central tendon ; but the inner fasciculi decussate in front of the aorta, and 
then diverge, so as to surround the oBSophagus before ending in the central tendon. 
The anterior and larger, of these fasciculi is formed by the right crus. 

The Central or Cordiform Tendon of the Diaphragm is a thin tendinous apo- 
neurosis, situated at the centre of the vault formed by the muscle, immediately 
beneath the pericardium, with which its circumference is blended. It is shaped 
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varies much in its attachment, not only in different bodies, but on opposite sides 
of the same body. 

Relations. In front with the sternum, ensiform cartilage, costal cartilages, 
Internal intercostal muscles, and internal mammary vessels. Behind , with the 
pleura, pericardium, and anterior mediastinum. 

The Levator es Cost arum (fig. 1 6 1 ), twelve in number on each side, are small 
tendinous and fleshy bundles, which arise from the extremities of the transverse 
processes of the dorsal vertebrae, and passing obliquely downwards and outwards, 
are inserted into the upper rough surface of the rib below them, between the tubercle 
and the angle. That for the first rib arises from the transverse process of the last 
cervical vertebra, and that for the last from the eleventh dorsal. The Inferior 
levatores divide into two fasciculi, one of which is inserted as above described ; 
the other fasciculus passes down to the second rib below its origin ; thus, each of 
the lower ribs receives fibres from the transverse processes of two vertebrae. 

Nerves. The muscles of this group are supplied by the intercostal nerves. 

Actions. The Intercostals are the chief agents in the movement of the ribs in 
ordinary respiration. The External intercostals raise the ribs, especially their fore 
part, and so increase the capacity of the chest from before backwards ; at the same 
time they evert their lower borders, and so enlarge the thoracic cavity transversely. 
The Internal intercostals, at the side of the thorax, depress the ribs, and invert 
their lower borders, and so diminish the thoracic cavity ; but at the fore part of 
the chest these muscles assist the External intercostals in raising the cartilages. 
The Levatores Costarum assist the External intercostals in raising the ribs. The 
Triangularis sterni draws down the costal cartilages ; it is therefore an expiratory 
^muscle. 

Lj Diaphragmatic Region. 

„ Diaphragm. 

The Diaphragm (Aicajmcrypa, a partition wall) (fig. 167) is a thin musculo- 
fibrous Beptum, placed obliquely at the junction of the upper with the middle 
third of the trunk, and separating the thorax from the abdomen, forming the 
floor of the former cavity and the roof of the latter. It is elliptical, its longest 
diameter being from side to side, somewhat fan-shaped, the broad elliptical portion 
being horizontal, the narrow part, which represents the handle of the fan, vertical, 
and joined at right angles to the former. It is from this circumstance that some 
anatomists describe it as consisting of two portions, the upper or great muscle of 
the Diaphragm, and the lower or lesser muscle. It arises from the whole of the 
internal circumference of the thorax, being attached, in front, by fleshy fibres to 
the ensiform cartilage ; on either side, to the inner surface of the cartilages and 
bony portions of the six or seven inferior ribs, interdigitating with the Trans- 
versalis ; and behind, to two aponeurotic arches, named the ligamentum arcuatum 
externum and internum, and to the lumbar vetebree. The fibres from these 
sources vary in length ; those arising from the ensiform appendix are very short 
and occasionally aponeurotic ; those from the ligamenta arcuata, and more especially 
those from the ribs at the side of the chest, are longer, describe well-marked 
curves as they ascend, and finally converge to be inserted into the circumference 
of the central tendon. Between the sides of the muscular slip from the ensiform 
appendix and the cartilages of the adjoining ribs, the fibres of the Diaphragm are 
deficient, the interval being filled by areolar tissue, covered on the thoracic side 
by the pleurae ; on the abdominal, by the peritoneum. This is, consequently, a 
weak point, and a portion of the contents of the abdomen may protrude into the 
chest, forming phrenic or diaphragmatic hernia, or a collection of pus in the 
mediastinum may descend through it, so as to point at the epigastrium. 

The ligamentwm a/rmatum internum is a tendinous arch, thrown across the 
upper part of the Psoas magnus muscle, on each side of the spine. It is connected, 
by one end, to the outer side of the body of the first, and occasionally the second 
|tunbar vertebra, being continuous with the outer side of the tendon of the 
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corresponding crus ; and, by the other end, to the front of the transverse process 
of the second lumbar vertebra. 

The lig amentum arcuatum externum is the thickened upper margin of the anterior 
lamella of the transversalis fascia ; it arches across the upper part of the Quadratus 
lumborum, being attached, by one extremity, to the front of the transverse process 
of the second lumbar vertebra ; and, by the other, to the apex and lower margin 
of the last rib. 

To the spine, the Diaphragm is connected by two crura, which are situated on 
the bodies of the lumbar vertebrae, one on each side of the aorta. The crura, at 
their origin, are tendinous in structure ; the right crus, larger and linger than the 
left, arising from the anterior surface of the bodies and intervertebral substances 
of the second, third, and fourth lumbar vertebras ; the left, from the second and 

167. — The Diaphragm. Under Surface. 
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third ; both blending with the anterior common ligament of the spine. A tendinous 
arch is thrown across the front of the vertebral column, from the tendon of one 
crus to that of the other, beneath which passes the aorta, vena azygos major, and 
thoracic duct. The tendons terminate in two large fleshy bellies, which, with the 
tendinous portions above alluded to, are called the crura , or pillars of the dia- 
phragm . The outer fasciculi of the two crura are directed upwards and outwards 
to the central tendon ; but the inner fasciculi decussate in front of the aorta, and 
then diverge, so as to surround the oesophagus before ending in the central tendon. 
The anterior and larger, of these fasciculi is formed by the right crus. 

The Central or Gordiform Tendon of the Diaphragm is a thin tendinous apo- 
neurosis, situated at the centre of the vault formed by the muscle, immediately 
beneath the pericardium, with which its circumference is blended. It is shaped 
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somewhat like a trefoil leaf, consisting of three divisions, or leaflets, separated from 
one another by slight indentations. The right leaflet is the largest ; the middle 
one, directed towards the ensiform cartilage, the next in size ; and the left, the 
smallest. In structure, the tendon is composed of several planes of fibres, which 
intersect one another at various angles, and unite into straight or curved bundles, 
an arrangement which affords it additional strength. 

The Openings connected with the Diaphragm, are three large and several 
smaller apertures. The former are the aortic, the oesophageal, and the opening 
for the vena cava. 

The aortic opening is the lowest and the most posterior of the three large aper- 
tures connected with this muscle. It is situated in the middle line, immediately 
in front of the bodies of the vertebrae ; and is, therefore, behind the Diaphragm, 
not in it. It is an osseo-aponeurotic aperture, formed by a tendinous arch thrown 
across the front of the bodies of the vertebrae, from the crus on one side to that 
on the other, and transmits the aorta, vena azygos major, thoracic duct, and occa- 
sionally the left sympathetic nerve. 

The oesophageal opening , elliptical in form, muscular in structure, and formed by 
the two crura, is placed above, and, at the same time, anterior, and a little to the 
left of the preceding. It transmits tho oesophagus and pneumogastric nerves. 
The anterior margin of this aperture is occasionally tendinous, being formed by 
the margin of the central tendon. 

The opening for the vena cava is tho highest ; it is quadrilateral in form, ten- 
dinous in structure, and placed at the junction of the right and middle leaflets of 
the central tendon, its margins being bounded by four bundles of tendinous fibres, 
which meet at right angles. 

The right crus transmits the sympathetic and the greater and lesser splanchnic 
nerves of the right side ; the left crus , the greater and lesser splanchnic nerves of 
the left side, and the vena azygos minor. 

The Serous Membranes in relation with the Diaphragm, are four in number : 
three lining its upper or thoracic surface ; one its abdominal. The three serous 
membranes on its uppor surface are the pleura on either side, and the serous layer 
of the pericardium, which covers the middle portion of tho tendinous centre. The 
serous membrane covering its under surface, is a portion of the general peritoneal 
membrane of the abdominal cavity. 

The Diaphragm is arched, being convex towards tho chest, and concave to the 
abdomen. The right portion forms a complete arch from before backwards, being 
accurately moulded over tho convex surface of the liver, and having resting upon 
it the concave base of the right lung. The left portio7i is arched from before 
backwards in a similar manner ; but the arch is narrower in front, being encroached 
upon by the pericardium, and lower than the right, at its summit, by about three 
quarters of an inch. It supports the base of the left lung, and covers the great 
end of the stomach, the spleen and left kidney. The central p>ortion, which sup- 
ports the heart, is higher, in front at the sternum, and behind at the vertebrae, 
than the lateral portions ; the reverse is the case in the parts further removed 
from the surface of the body. 

The height of the Diaphragm is constantly varying during respiration, the 
muscle being carried upwards or downwards from the average level ; its height 
also varies according to the degree of distension of the stomach and intestines, and 
the size of the liver. After a forced expiration, the right arch is on a level, in front, 
with the fourth costal cartilage ; at the side, with the fifth, sixth, and seventh ribs ; 
and behind, with the eighth rib : the left arch being usually from one to two ribs 
breadth below the level of the right one. In a forced inspiration, it descends from 
one to two inches ; its slope would then be represented by a line drawn from the 
ensiform cartilage towards the tenth rib. 

Nerves. The Diaphragm is supplied by the phrenic nerves. 

Actions. The action of the Diaphragm modifies considerably the size of the 
chest, and the position of the thoracic and abdominal viscera. During a forced 
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inspiration , the cavity of the thorax is enlarged in the vertical direction from 
two to three inches, partly by the ascent of the walls of the chest, partly by the 
descent of the Diaphragm. The chest, consequently, encroaches upon the 
abdomen : the lungs are expanded, and lowered, in relation with the ribs, nearly 
two inches ; the heart being drawn down about an inch and a half ; the descent of 
the latter organ taking place indirectly through the medium of its connection with 
the lungs, as well as directly by means of the central tendon to which the peri- 
cardium is attached. The abdominal viscera are also pushed down (the liver, to 
the extent of nearly three inches), so that these organs are no longer protected 
by the ribs. During expiration, when the Diaphragm is passive, it is pushed up 
by the action of the abdoihinal muscles ; the cavity of the abdomen (with the 
organs contained in it), encroaches upon the chest, by which the lungs and heart are 
compressed upwards, and the vertical diameter of the thoracic cavity diminished. 
The diaphragm is passive when raised or lowered, by the abdominal organs, 
independently of respiration, in proportion as they are large or small, full or empty ; 
hence the oppression felt in the chest after a full meal, or from flatulent distension 
of the stomach and intestines. 

In all expulsive acts, the Diaphragm is called into action, to give additional 
power to each expulsive effort. Thus, before sneezing, coughing, laughing, and 
crying ; before vomiting ; jirevious to the expulsion of the urine and fences, or of 
the fetus from the womb, a deep inspiration takes place.* 


MUSCLES AND FASCLE OF THE UFPER EXTREMITY. 


The M uscles of the Upper Extremity are divisible into groups, corresponding 
with the different regions of the limb. 


Anterior Thoracic lie. g ion. 
Pectoralis major. 

Pectoralis minor. 

Subclavius. 

Lateral Thoracic Legion. 
Serratus xrmgnus. 


Deltoid. 


A cromial liegion. 


Anterior Scapular Legion. 
Subscapularis. 

Posterior Scapular Legion. 
Supraspinatus. 

Infraspinatus. 

Teres minor. 


QJ 

Xfl 


Teres major. 

.2 

Anterior Humeral Legion. 

fe b* * 

p-t ^ 

Coraco-brachialis. 

Biceps. 

in l 

r 

Brachialis anticus. 

O, Ph' 

© 3) J 

Posterior Humeral Legion. 
Triceps. 

Subanconeus. 

*1 


Anterior Brachial Legion. 

(PronatQj* radii teees. 

Flexor carpi radialis. 
Palmaris longus. 

Flexor carpi ulnaris. 

Flexor sublimis digitorum. 
u | Flexor profundus digitorum. 
8 J Flexor longus pollicis. 

^ ^ (Pronator quadratus. 

Ladial Legion. 
Supinator longus. 

Extensor carpi radialis longior. 
Extensor carjri radialis brevior. 

Posterior Brachial Legion. 


Extensor minimi digiti. 
Extensor carpi ulnaris. 


Extensor ossis metacarpi pollicis. 
Extensor primi intemodii pollicis. 
Extensorsecundiinternodii pollicis. 
Extensor indicia. 


* For a detailed description of the general relations of the Diaphragm, and its action, refer 
to Da. Sibsqn’s ‘ Medical Anatomy 



MUSCLES AND FASCIAE. 


%Sz 


Muscles of the Hand. 

Radial Region . 

Abductor pollicis. 

Flexor ossis metacarpi pollicis (opponens) . 
Flexor brevis pollicis. 

Abductor pollicis. 

TJbiar Region. 

Palmaris brevis. 


Abductor minimi digiti. 

Flexor brevis minimi digiti. 

Flexor ossis metacarpi minimi digiti 
(opponens). 

Palmar Region. 

Lumbricales. 

Interossei palmares. 

Interossei dorsales. 


Dissection of Pectoral Region and Axilla (fig’. 1 68). The arm being drawn away from the 
side nearly at right angles with the trunk, and rotated outwards, make a vertical incision 
through the integument in the median line of the chest, from the upper to the lower part of 
the sternum ; a second incision along the lower border of the Pectoral muscle, from the 
ensiform cartilage to the Other side of the axilla ; a third, from the sternum along the clavicle, 
as far as its centre ; and a fourth, from the middle of the clavicle obliquely downwards, along 
the interspace between the Pectoral and Deltoid muscles, as low as the mid of the arm-pit. 
The flap of integument is then to bo dissected off in the direction indicated in the figure, Tout 
not entirely removed, as it should be replaced on completing the dissection. If a transverse 
incision is now made from the lower end of the sternum to the side of the chest, as far' as 
the posterior fold of the arm-pit, and the integument reflected outwards, the axillary space 
will be more completely exposed. 


S.Diseection cf 

SHOULDER U ARM 


Fascia of the Thorax. 

The superficial fascia of the thoracic region is a loose ccllulo-fibrous layer, 
continuous with the superficial fascia of the neck and upper extremity above, and 
of the abdomen below ; opposite the mamma, it subdivides into two layers, one of 
which passes in front, the other be- 
hind that gland ; and from both of l68 - — Dissection of Upper Extremity, 

these layers numerous septa pass 
into its substance, supporting its 
various lobes : from the anterior 
layer, fibrous processes pass for- 
ward to the integument and nipple, 
enclosing in their areolm masses of 
fat. These processes were called 
by Sir A. Cooper, the lig amenta 
suspensoria, from the support they 
afford to the gland in this situation. 

On removing the superficial fascia, 
the deep fascia of the thoracic region 
is exposed : it is a thin aponeurotic 
lamina, covering the surface of the 
great Pectoral muscle, and sending 
numerous prolongations between its 
fasciculi : it is attached, in the mid- 
dle line, to the front of the sternum ; 
and, above, to the clavicle : it is 
very thin over the upper part of 
the muscle, somewhat thicker in 
the interval between the Pectoral is 
major and Latissimus dorsi, where 
it closes in the axillary space, and 
divides at the margin of the lat- 
ter muscle into two layers, one 
of which passes in front, and the 
other behind it ; these proceed as 
far as the spinous processes of the dorsal vertebrae, to which they are attached. 
At the lower part of the thoracic region, this fascia is well developed, and is con- 
tinuous with the fibrous sheath of the Recti muscles. 
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Anterior Thoracic Region. 

Pectoralis Major. Pectoralis Minor. 

Subclavius. 

The Pectoralis Major (fig. 169) is a broad, thick, triangular muscle, situated at 
the upper and fore part of the chest, in front of the axilla. It arises from the 
anterior surface of the sternal half of the clavicle ; from half the breadth of the 
front of the sternum, as low down as the attachment of the cartilage of the 


169. — Muscles of the Chest and Front of the Arm. Superficial View. 



sixth or seventh rib ; its origin consisting of aponeurotic fibres, which intersect 
with those of the opposite muscle ; it also arises from the cartilages of all the 
true ribs, with the exception, frequently, of the first, or of the seventh, or both ; 
and from the aponeurosis of the External oblique muscle of the abdomen. The 
fibres from this extensive origin converge towards its insertion, giving to the muscle 
a radiated appearance. Those fibres which arise from the clavicle, pass obliquely 
downwards and .outwards, and are usually separated from the rest by a cellular 
interval ; those from the lower part of the sternum and the cartilages of the lower 
true ribs, pass upwards and outwards ; whilst the middle fibres pass horizontally. 
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As these three sets of fibres converge, they are so disposed that the upper overlap 
the middle, and the middle the lower portion, the fibres of the lower portion being 
folded backwards upon themselves ; so that those fibres which are lowest in front, 
become highest at their point of insertion. They all terminate in a flat tendon, 
about two inches broad, which is inserted into the anterior bicipital ridge of the 
humerus. jThis tendon consists of two laminae, placed one in front of the other, 
and usually blended together below. The anterior, the thicker, receives the cla- 
vicular and upper half of the sternal portion of the muscle ; the posterior lamina 
receiving the attachment of the lower half of the sternal portion. From this 
arrangement, it results, that the fibres of the upper and middle portions of the 
muscle are inserted into the lower part of the bicipital ridge ; those of the lower 
portion, into the upper part. The tendon, at its insertion, is connected with that 
of the Deltoid ; it sends up an expansion over the bicipital groove to the head of 
the humerus ; ’ another backwards, which lines the groove ; and a third to the fascia 
of the arm. 

Relations. By its anterior surface, with the P]atysma, the mammary gland, the 
superficial fascia, and integument. By its posterior surface — its thoracic portion , 
with the sternum, the ribs and costal cartilages, the Subclavius, Pectoralis minor, 
Serratus magnus, and the Intercostals ; its axillary portion forms the anterior 
wall of the axillary space, and covers the axillary vessels and nerves. Its upper 
border lies parallel with the Deltoid, from which it is separated by the cephalic 
vein and descending branch of the thoracico-acromialis artery. Its lower border 
forms the anterior margin of the axilla, being at first separated from the Latissimus 
dorsi by a considerable interval ; but both muscles gradually converge towards the 
outer part of the space. 

Peculiarities. In muscular subjects, the sternal origins of the two Pectoral muscles are 
separated only by a narrow interval; but this interval is enlarged where these muscles are ill 
developed, very rarely, the whole of the sternal portion is deficient. Occasionally, one or 
two additional muscular slips arise from the aponeurosis of the External oblique, and become 
united to the lower margin of the Pectoralis major. A slender muscular slip is occasionally 
found lying parallel with the outer margin of the sternum, overlapping the origin of the 
pectoral muscle. It is attached, by one end, to the upper part of the sternum, near the origin 
of the sterno-mastoid ; and, by the other, to the anterior wall of the sheath of the rectus 
abdominis. It has received the name ‘rectus sternalis.’ 

Rtissection. Detach the Pectoralis major by dividing the muscle along its attachment to 
tjbe clavicle, and by making a vertical incision through its substance a little external to its 
line of attachment to the sternum and costal cartilages. The muscle should then be reflected 
outwards, and its tendon carefully examined. The Pectoralis minor is now exposed, and 
immediately above it, in the interval between its upper border and the clavicle, a strong 
fascia, the costo-coracoid membrane. 

The costo-coracoid membrane protects the axillary vessels and nerves : it is 
very thick and dense externally, where it is attached to the coracoid process, and 
is continuous with the fascia of the arm ; more internally, it is connected with the 
lower border of the clavicle, as far as the inner extremity of the first rib : traced 
downwards, it passes behind the Pectoralis minor, surrounding, in a more or less 
complete sheath, the axillary vessels and nerves; and above, it sends a prolongation 
behind the Subclavius, which is attached to the lower border of the clavicle, and 
so encloses the muscle in a kind of sheath. The costo-coracoid membrane is 
pierced by the cephalic vein, the acromial- thoracic artery and vein, superior 
thoracic artery, and anterior thoracic nerve. 

The Pectoralis Minor (fig. 170) is a thin, flat, triangular muscle, situated at 
the upper part of the thorax, beneath the Pectoralis major. It arises, by three 
tendinous digitations, from the upper margin and outer surface of the third, fourth, 
and fifth ribs, near their cartilages, and from the aponeurosis covering the Inter- 
costal muscles : the fibres pass upwards and outwards, and converge to form a flat 
tendon, which is inserted into the anterior border of the coracoid process of the 
scapula. 

Relations. By its anterior surface, with the Pectoralis major, and the superior 
tihomcio vessels and nerves. By its posterior surface , with the -ribs, Intercostal 
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muscles, Serratus magnus, the axillary space, and the axillary vessels and nerves. 
Its upper border is separated from the clavicle by a triangular interval, broad 
internally, narrow externally, bounded in front by the cos to- coracoid membrane, 
and internally by the ribs. In this space are seen the axillary vessels and nerves. 

The costo-coracoid membrane should now he removed, when the Subclavius muscle will 
be seen. ‘ 

The Subclavius is a long, thin, spindle-shaped mus^fi, placed in the interval 
between the clavicle and the first rib. It arises by a short, thick tendon from 
the cartilage of the first rib, in front of the rhomboid ligament ; the fleshy fibres 
proceed obliquely outwards, to be inserted into a deep groove on the under surface 
of the middle third of the clavicle. 


170. — Muscles of the Chest nnd Front of the Arm, with the Boundaries 
of the Axilla. 



Relations. By its upper surface, with the clavicle. By its nv'ler surface , it is 
separated from the first rib by the axillary vessels and nerves. Its anterior 
surface is separated from the Pectoralis major by a strong aponeurosis, which, 
with the clavicle, forms an osteo-fibrous sheath in which the muscle is enclosed. 

If the costal attachment of the Pectoralis Minor is divided across, and the muscle re- 
flected outwards, the axillary vessels and nerves are brought fully into view, and should be 
examined. 

Nei'ves. The Pectoral muscles are supplied by the anterior thoracic nerves ; the 
Subclavius, by a filament from the cord formed by the union of the fifth and sixth 
cervical nerves. 
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Actions. If the arm has been raised by the Deltoid, the Pectoralis major will, 
conjointly with the Latissimus dorsi and Teres major, depress it to the side of the 
chest ; and, if acting singly, it will draw the arm across the front of the chest. 
The Pectoralis minor depresses the point of the shoulder, drawing the scapula 
downwards and inwards to the thorax. The Subclavius depresses the shoulder, 
drawing the clavicle downwards and forwards. When the arms are fixed, all three 
muscles act upon the ribs, drawing them upwards and expanding the chest, and 
thus becoming very important agents in forced inspiration. Asthmatic patients 
always assume this attitude, fixing the shoulders, so that all these muscles may be 
brought into action to assist in dilating the cavity of the chest. 

Lateral Thoracic Region. 

Scrratus Magnus. 

The Serratus Magnus (fig. 170) is a broad, thin, and irregularly quadrilateral 
muscle, situated at the upper part and side of the chest. It arises by nine fleshy 
digitations from the outer surface and upper border of the eight upper ribs (the 
second rib having two), and from the aponeurosis covering the upper intercostal 
spaces, and is inserted into the whole longth of the inner margin of the posterior 
border of the scapula. This muscle has been divided into three portions, a superior, 
middle, and inferior, on account of the difference in the direction, and in the extent 
of attachment of each part. The upper portion, separated from the rest by a 
cellular interval, is a narrow, but thick fasciculus, which arises by two digitations 
from the first and second ribs, and from the aponeurotic arch between them ; its 
fibres proceed upwards, outwards, and backwards, to be inserted into the triangular 
smooth surface on the inner side of the superior angle of the scapula. The middle 
portion of the muscle arises by three digitations from the second, third and fourth 
ribs, it forms a thin and broad muscular layer, which proceeds horizontally back- 
wards to be inserted into the posterior border of the scapula, between the superior 
and inferior angles. The lower portion arises from the fifth, sixth, seventh and 
eighth ribs, by four digitations, in the intervals between which are received cor- 
responding processes of the External oblique ; the fibres pass upwards, outwards, 
and backwards, to be inserted into the inner surface of the inferior angle of the 
scapula, by an attachment partly muscular, partly tendinous. 

Relations. This muscle is covered, in front, by the Pectoral muscles ; behind, by 
the Subscapularis ; above, by the axillary vessels and nerves. Its dee}) surface 
rests upon the ribs and Intercostal muscles. 

Nerves . The Serratus magnus is supplied by the posterior thoracic nerve. 

Actions. The Serratus magnus is the most important external inspiratory 
muscle. When the shoulders are fixed, it elevates the ribs, and so dilates the 
cavity of the chest, assisting the Pectoral and Subclavius muscles. This muscle, 
especially its middle and lower segments, draws the base and inferior angle of the 
scapula forwards, and so raises the point of the shoulder by causing a rotation of 
the bone on the side of the chest ; assisting the Trapezius muscle in supporting 
weights upon the shoulder, the thorax being at the same time fixed by preventing 
the escape of the included air. 

Dissection. After completing the dissection of the axilla, if the muscles of the back have 
been dissected, the upper extremity should be separated from the trunk. Saw through 
the clavicle at its centre, and then cut through the muscles which connect the scapula and 
arm with the trunk, viz. the Pectoralis minor, in front, Serratus magnus, at the side, and 
the Levator anguli scapulae, the Rhomboids, Trapezius, and Latissimus dorsi behind. These 
muscles should I>e cleaned and traced to their respective insertions. Then make an incision 
through the integument, commencing at the outer third of the clavicle, and extending along 
the margin of that bone, the acromion process, and spine of the scapula 5 the integument 
should be dissected from above downwards and outwards, when the fascia covering the 
Deltoid is exposed (fig. 168, No. 3). 

The superficial fascia of the upper extremity, is a thin cellulo-fibrous lamina, 
containing between its layers the superficial veins and lymphatics, and the cuta- 
neous nerves. It is most distinct in front of the elbow, and contains very large 
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superficial veins and nerves ; in the hand it is hardly demonstrable, the integument 
being closely adherent to the deep fascia by dense fibrous bands. Small subcu- 
taneous bursae are found in this fascia, over the acromion, the olecranon, and the 
knuckles. The deep fascia of the upper extremity comprises the aponeurosis of 
the shoulder, arm, and forearm, the anterior and posterior annular ligaments of the 
carpus, and the palmar fascia. These will be considered in the description of the 
muscles of the several regions. 


Acromial Region. 

Deltoid. 

The deep fascia covering the Deltoid (deltoid aponeurosis), is a thick and 
strong fibrous layer, whicli encloses the outer surface of the muscle, and sends down 
numerous prolongations between its fasciculi ; it is continuous, internally, with the 
fascia covering the great Pectoral muscle ; behind, with that covering the Infra- 
spinatus and back of the arm : above, it is attached to the clavicle, the acromion, 
and spine of the scapula. 

The Deltoid (fig. 169) is a largo, thick, triangular muscle, which forms the con- 
vexity of the shoulder, and has received its name from its resemblance to the Greek 
letter A reversed. It surrounds the shoulder joint in the greater part of its extent, 
covering it on its outer side, and in front and behind. It arises from the outer 
third of the anterior border and upper surface of the clavicle ; from the outer 
margin and upper surface of the acromion process ; and from the whole length of 
the lower border of the spine of the scapula. From this extensive origin, the 
fibres converge towards their insertion, the middle passing vertically, the anterior 
obliquely backwards, the posterior obliquely forwards ; they uni to to form a thick 
tendon, which is inserted into a rough prominence on the middle of the outer side 
of the shaft of the humerus. This muscle is remarkably coarse in texture, and 
intersected by three or four tendinous laminae ; these are attached, at intervals, to 
the clavicle and acromion, extend into the substance of the muscle, and give origin 
to a number of fleshy fibres. The largest of these laminoe extends from the summit 
of the acromion. 

Relations. By its superficial surface , with the Platysma, supra- acromial nerves, 
the superficial fascia, and integument. Its deep surface is separated from the 
head of the humerus by a large sacculated synovial bursa, and covers the coracoid 
process, coraco-acromial ligament, Pectoralis minor, Coraco-brachialis, both heads 
of the Biceps, tendon of the Pectoralis major, Teres minor, scapular, and external 
heads of the Triceps, the circumflex vessels and nerve, and the humerus. Its 
anterior border is separated from the Pectoralis major by a cellular interspace, 
which lodges the cephalic vein and descending branch of the thoracico-acromialis 
artery. Its posterior border rests on the Infraspinatus and Triceps muscles. 

Nerves. The Deltoid is supplied by the circumflex nerve. 

Actioris . The Deltoid raises the arm directly from the side, so as to bring it at 
right angles with the trunk. Its anterior fibres, assisted by the Pectoralis major, 
draw the arm forwards ; and its posterior fibres, aided by the Teres major and 
Latissimus dorsi, draw it backwards. 

Dissection. Divide the Deltoid across, near its upper part, by an incision carried along 1 
the margin of the clavicle, the acromion process, and spine of the scapula, and reflect it 
downwards ; the bursa will be seen on its under surface, as well as the circumflex vessels 
and nerve. The insertion of the muscle should be carefully examined. 

Anterior Scapular Region. 

Subscapularis. 

The subscapular aponeurosis is a thin membrane, attached to the entire cir- 
cumference of the subscapular fossa, and affording attachment by its inner surface 
to some of the fibres of the Subscapularis muscle : when this is removed, the Sub- 
scapularis muscle is exposed. 
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The Subscapularis (fig. 170) is a large triangular muscle, which fills up the sub- 
scapular fossa, arising from its internal two-thirds, with the exception of a narrow 
margin along the posterior border, and the inner side of the superior and inferior 
angles, which afford attachment to the Serratus magnus. Some fibres arise from 
tendinous laminae, which intersect the muscle, and are attached to ridges on the 
bone ; and others from an aponeurosis, which separates the muscle from the Teres 
major and the long head of the Triceps. The fibres pass outwards, and, gradually 
converging, terminate in a tendon, which is inserted into the lesser tuberosity of 
the humerus. Those fibres which arise from the axillary border of the scapula, 
are inserted into the neck of the humerus to the extent of an inch below the tube- 
rosity. The tendon of the muscle is in close contact with the capsular ligament 
of the shoulder-joint, and glides over a large bursa, which separates it from the 
base of the coracoid process. This bursa communicates with the cavity of the 
joint by an aperture in the capsular ligament. 

Relations. By its anterior surface , with the Serratus magnus, Coraco-brachialis, 
and Biceps, and the axillary vessels and nerves. By its posterior surface , with 
the scapula, the subscapular vessels and nerves, and the capsular ligament of the 
shoulder-joint. Its lower border is contiguous with the Teres major and Latissimus 
dorsi. 

Nerves. It is supplied by the subscapular nerves. 

Actions. The Subscapularis rotates the head of the humerus inwards ; when 
the arm is raised,' it draws the humerus downwards. It is a powerful defence to 
the front of the shoulder-joint, preventing displacement of the head of the bone 
forwards. 


Posterior Scapular Kiccion. (Fig. 171.) . ’ 

Supraspinatus. * Teres Minor. 

Infraspinatus. Teres Major. 

Dissection. To expose these muscles, and to examine their mode of insertion into the 
humerus, detach the Deltoid and Trapezius from their attachment to the spine of the scapula 
and acromion process. Remove the clavicle by dividing the ligaments connecting it with the 
coracoid process, and separate it at its articulation with its scapula : divide the acromion 
process near its root with a saw. The fragments being removed, the tendons of the posterior 
Scapular muscles will be fully exposed, and can be examined. A block should be placod 
beneath the shoulder-joint, so as to make the muscles tense. 

The supraspmous aponeurosis is a thick and dense membranous layer, which 
completes the ossoo-fibrous case in which the Supraspinatus muscle is contained ; 
affording attachment, by its inner surface, to some of the fibres of the muscle. It 
is thick internally, but thinner externally under the coraco-acromial ligament. 
When this fascia l^rcmoved, the Supraspinatus muscle is exposed. 

The Sup ra s pin a tus^an s cle occupies the whole of the supraspinous fossa, arising 
from its internal two-thirds, and from the strong fascia which covers its surface. 
The muscular fibres converge to a tendon, which passes across the capsular liga- 
ment of the shoulder-joint, to which it is intimately adherent, and is inserted into 
the highest of the three facets on the great tuberosity of the humerus. 

Relations. By its upper surface , with the Trapezius, the clavicle, the acromion, 
the coraco-acromial ligament, and the Deltoid. By its under surface , with the 
scapula, the suprascapular vessels and nerve, and upper part of the shoulder- 
joint. 

^ The infzagpirtyus aponeurosis is a dense fibrous membrane, covering in the Infra- 
spinatus muscle, and attached to the' circumference of the infraspinous fossa ; it 
affords attachment, by its inner surface, to some fibres of that muscle, is continuous 
externally with the fascia of the arm, and gives off from its under surface inter- 
muscular septa, which separate the Infraspinatus from the Teres minor, and the 
latter from the Teres major. 

The Infraspinatus is a thick triangular muscle, which occupies the chief part 
of the infraspinous fossa, arising by fleshy fibres, from its internal two-thirds ; 
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and by tendinous fibres, from the ridges on its surface : it also arises from a strong 
fascia which covers it externally, and separates it from the Teres major and 
minor. The fibres converge to a tendon, which glides over the concave border of 
the spine of the scapula, and, passing across the capsular ligament of the shoulder- 
joint, is inserted into the middle facet on the great tuberosity of the humerus. 
The tendon of this muscle is occasionally separated from the spine of tho scapula 
by a synovial bursa, which communicates with the synovial membrane of the 
shoulder-joint. 

Relations. By its posterior surface, with the Deltoid, the Trapezius, Latissimus 
dorsi, and the integument. By its anterior surface , with the scapula, from which it 
is separated by the suprascapular and dorsalis scapulae vessels, and with tho 
capsular ligament of the shoulder-joint. Its lower border is in contact with the 
Teres minor, and occasionally united with it, and with the Teres major. 

Tho Teres Minor is a narrow, elongated muscle, which lies along the inferior 
border of the scapula. It arises from the dorsal surface of tho axillary border of 
the scapula for the upper two-thirds of its extent, and from two aponeurotic 
laminae, one of which separates this muscle from the Infraspinatus, the other from 

1 7 1. — Muscles on the Dorsum of the Scapula ami the Triceps. 



the Teres major ; its fibres pass obliquely upwards and outwards, and terminate in 
a tendon, which is inserted into the lowest of the three facets on the great tuber- 
osity of the humerus, and, by fleshy fibres, into the humerus immediately below 
it. The tendon of this muscle passes across the capsular ligament of the shoulder- 
joint. 

Relations . By its posterior surface , with the Deltoid, Latissimus dorsi, and 
integument. By its anterior surface , with the scapula, the dorsal branch of the 
subscapular artery, the long head of the Triceps, and the shoulder-joint. By its 
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upper border , with the Infraspinatus. By its lower border , with the Teres major, 
from which it is separated anteriorly by the long head of the Triceps. 

The Teres Major is a broad and somewhat flattened muscle, which arises from 
the dorsal aspect of the inferior angle of the scapula, and from the fibrous septa 
interposed between it and the Teres minor and Infraspinatus; the fibres are 
directed upwards and outwards, and terminate in a flat tendon, about two inches 
in length, which is inserted into the posterior bicipital ridge of the humerus. The 
tendon of this muscle, at its insertion into the humerus, lies behind that of the 
Latissimus dorsi, from which it is separated by a synovial bursa. 

Relations. By its posterior surface , with the integument, from which it is 
separated, internally, by the Latissimus dorsi ; and externally, by the long head of 
the Triceps. By its anterior surface , with the Subscapularis, Latissimus dorsi, 
Coraco-brachialis, short head of the Biceps, the axillary vessels, and brachial 
plexus of nerves. Its upper border is at first in relation with the Teres minor, 
from which it is afterwards separated by the long head of the Triceps. Its 
lower border forms, in conjunction with the Latissimus dorsi, part of the posterior 
boundary of the axilla. 

Nerves . The Supra and Infraspinatus muscles are supplied by the supra^. 
scapular nerve ; the Teres minor, by the circumflex, and the Teres major, by the 
subscapular. 

Actions. The Supraspinatus assists the Deltoid in raising the arm from the 
side ; its action must, therefore, be very feeble, from the very disadvantageous 
manner in which the force is applied. The Infraspinatus and Teres minor rotate 
the head of the humerus outwards ; when the arm is raised, they assist in retaining 
it in that position, and carrying it backwards. One of the most important uses of 
these three muscles, is the great protection they afford to the shoulder- joint, the 
Supraspinatus supporting it above, and preventing displacement of the hea| of 
the humerus upwards, whilst the Infraspinatus and Teres minor protect it behind, 
and prevent dislocation backwards. The Teres major assists the Latissimus dorsi 
in drawing the humerus downwards and backwards when previously raised, and 
rotating it inwards ; when the arm is fixed, it may assist the Pectoral and Latis- 
simus dorsi muscles in drawing the trunk forwards. 

Anterior Humeral Region. (Fig. 170.) 

Coraco-Brachialis. Biceps. Brachialis Anticus. 

Dissection. — The arm being placed on the table, with the front surface uppermost, make a 
vertical incision through the integument along the middle line, from the middle of the in- 
terval between the folds of the axilla^ to about two inches below the elbow-joint, where it 
should be joined by a transverse incision, extending from the inner to the outer side of the 
fore-arm ; the two naps being reflected on either side, the fascia should be examined. 

The deep fascia of the arm, continuous with that covering the shoulder and 
front of the great Pectoral muscle, is attached, above, to the clavicle, acromion, 
and spine of the scapula ; it forms a thin, loose, membranous sheath investing the 
muscles of the arm, sending down septa between them, and composed of fibres 
disposed in a circular or spiral direction, gnd connected together by vertical fibres. 
It differs in thickness at different parts, being thin over the Biceps, but thicker 
where it covers the Triceps, and over the condyles of the humerus : it is strengthened 
by fibrous aponeuroses, derived from the Pectoralis major and Latissimus dorsi, 
on the inner side, and from the Deltoid externally. On either side it gives off 
a strong intermuscular septum , which is attached to the condyloid ridge and 
condyle of the humerus. These septa serve to separate the muscles of the anterior 
from those of the posterior brachial region. The external intermuscular septum 
extends from the lower part of the anterior bicipital ridge, along the external 
condyloid ridge, to the outer condyle ; it is blended with the tendon of the Deltoid ; 
gives attachment to the Triceps behind, to the Brachialis anticus, Supinator 
longus, and Extensor carpi radialis longior, in front; and is perforated by the 
musculo- spiral nerve, and superior profunda artery. The internal intermuscular 
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septum, thicker than the preceding, extends from the lower part of the posterior 
lip of the bicipital groove below the Teres major, along the internal condyloid 
ridge to the inner condyle ; it is blended with the tendon of the Coraco-braehialis, 
and affords attachment to the Triceps behind, and the Brachialis anticus in front. 
It is perforated by the ulnar nerve, and the inferior profunda and anastomotic 
arteries. At the elbow, the deep fascia takes attachment to all the prominent 
points round the joint, and is continuous with the fascia of the forearm. On the 
removal of this fascia, the muscles of the anterior humeral region are exposed. 

The C oraoo~B rack i alis , the smallest of the three muscles in this region, is 
situated at the upper and inner part of the arm. It arises by fleshy fibres from 
the apex of the coracoid process, in common with the short head of the Biceps, 
and from the intermuscular septum between the two muscles; the fibres pass 
downwards, backwards, and a little outwards, to be inserted by means of a flat 
tendon into a rough ridge at the middle of the inner side of the shaft of the 
humerus. It is perforated by the musculo-cutaneous nerve. The inner border 
of the muscle forms a guide to the position of the vessel, in tying the brachial 
artery in the upper part of its course. 

Relations . By its anterior surface , with the Deltoid and Pectoralis majo? above, 
and at its insertion with the brachial vessels and median nerve which 
By its posterior surface , with the tendons of the Subscapularig, Latissim i& d oiil, 
and Teres major, the short head of the Triceps, the humerus, and the anterior cir- 
cumflex vessels. By its inner border , with the brachial artery, and the median and 
musculo-cutaneous nerves. By its outer border , with the short head of the Biceps 
and Brachialis anticus. 

The Biceps is a long fusiform muscle, occupying the whole of the anterior 
surface of the arm, and divided above into two portions or heads, from which 
circumstance it has received its name. The short head arises by a thick flattened 
tendon from the apex of the coracoid process, in common with the Coraco- 
bra6hialis. The long head arises from the upper margin of the glenoid cavity, 
by a long rounded tendon, which is continuous with the glenoid ligament. This 
tendon arches over the head of the humerus, being enclosed in a special sheath of 
the synovial membrane of the shoulder joint ; it then pierces the capsular ligament 
at its attachment to the humerus, and descends in the bicipital groove, in which 
it is retained by a fibrous prolongation from the tendon of the Pectoralis major. 
The fibres from this tendon form a rounded belly, and, about the middle of the 
arm, join with the portion of the muscle derived from the short head. The belly 
of the muscle, narrow and somewhat flattened, terminates above the elbow in a 
flattened tendon, which is inserted into the back part of the tuberosity of the 
radius, a synovial bursa being interposed between the tendon and the front of the 
tuberosity. The tendon of the muscle is thin and broad ; as it approaches the 
radius it becomes narrow and twisted upon itself, being applied by a flat surface 
to the back part of the tuberosity : opposite the bend of the elbow the tendon 
gives off, from its inner side, a broad aponeurosis, which passes obliquely down- 
wards and inwards across the brachial artery, and is continuous with the fascia of 
the forearm (fig. 169). The inner border of this muscle forms a guide to the posi- 
tion of the vessel, in tying the brachial artery in the middle of the arm.* 

Relations . Its anterior surface is overlapped above by the Pectoralis major and 
Deltoid ; in the rest of its extent it is covered by the superficial and deep fascice 
and the integument. Its posterior surface rests on the shoulder-joint and humerus, 
from which it is separated by the Subscapularis, Teres major, Latissimus dorsi, 
Brachialis anticus, and the musculo-cutaneous nerve. Its inner border is in 

* A third head to the Biceps is occasionally found (Theile says as often a s once in eight 
or nine subjects), arising at the upper and inner part of the Brachialis anticus, with the 
fibres of which it is continuous, and inserted into the bicipital fascia and inher side of th© 
tendon of the Biceps. In most cases, this additional slip passes behind the brachial wftpry 
in its course down thte arm. Occasionally the third head consists of two slips, whichpaas 
down, one in front, the other behind the artery, concealing the vessel in the lower half of 
the arm. 
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relation with the Coraco-brachialis, the brachial vessels, and median nerve ; its 
outer border , with the Deltoid and Supinator longns. 

The Brachialis Anticus is a broad muscle, which covers the elbow-joint and the 
lower half of the front of the humerus. It is somewhat compressed from before 
backward, and is broader in the middle than at either extremity. It arises from 
the lower half of the outer and inner surfaces of the shaft of the humerus ; and 
commences above at the insertion of the Deltoid, which it embraces by two angular 
processes. Its origin extends below, to within an inch of the margin of the arti- 
cular surface, and is limited on each side by the external and internal borders of 
the shaft of the humerus. It also arises from the intermuscular septa on each 
side, but more extensively from the inner than the outer. Its fibres converge to a 
thick tendon, which is inserted into a rough depression on the under surface of 
the coronoid process of the ulna, being received into an interval between two fleshy 
slips of the Flexor digitorum profundus. 

Relations. By its anterior surface , with the Biceps, the brachial vessels, mus- 
culo-cutaneous, and median nerves. By its 'posterior surface , with the humerus 
and front of the elbow-joint. By its inner border, with the Triceps, ulnar nerve, 
and Pronator radii teres, from which it is separated by the intermuscular septum. 
By its outer border, with the musculo- spiral nerve, radial recurrent artery, the 
Supinator longus, and Extensor carpi radialis longior. 

Nerves. The muscles of this group are supplied by the musculo- cutaneous nerve. 
The Brachialis anticus usually receives an additional filament from the musculo- 
spiral. 

Actions. The Coraco-brachialis draws the humerus forwards and inwards, and 
at the same time assists in elevating it towards the scapula. The Biceps and 
Brachialis anticus are flexors of the forearm ; the former muscle is also a supina- 
tor, and serves to render tense the fascia of the forearm by means of the broad 
aponeurosis given off from its tendon. When the forearm is fixed, the Biceps and 
Brachialis anticus flex the arm upon the forearm, as is seen in efforts of climbing. 
The Brachialis anticus forms an important defence to the elbow-joint. 

Posterior Humeral Be(uon. 

Triceps. Subanconcus. 

The Triceps (fig. 171) is situated on the back of the arm, extending the entire 
length of the posterior surface of the humerus. It is of large size, and divided 
above into three parts ; hence its name. These three portions have been named, 
(1) the middle, scapular, or long head, (2) the external, or long humeral, and (3) 
the internal, or short humeral head. 

The middle or scapular head arises, by a flattened tendon, from a rough trian- 
gular depression, immediately below the glenoid cavity, being blended at its upper 
part with the capsular and glenoid ligaments ; the muscular fibres pass downwards 
between the two other portions of the muscle, and join with them in the common 
tendon of insertion. 

The external head arises from the posterior surface of the shaft of the humerus, 
between the insertion of the Teres minor and the upper part of the musculo- spiral 
groove, from the external border of the humerus and the external intermuscular 
septum: the fibres v from this origin converge towards the common tendon of 
insertion. 

The internal head arises from the posterior surface of the shaft of the humerus, 
below .the groove for the musculo- spiral nerve, commencing above, narrow and 
pointed, below the insertion of the Teres major, and extending to within an inch 
of the trochlear surface : it also arises from the internal border of the humerus 
and internal intermuscular septum. The fibres of this portion of the muscle are 
directed, some downwards to the olecranon, whilst others converge to the common 
tendon of insertion. 
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The common tendon of the Triceps commences about the middle of the back 
part of the muscle : it consists of two aponeurotic laminse, one of which is sub- 
cutaneous, and covers the posterior surface of the muscle for the lower half of its 
extent : the other is more deeply seated in the substance of the muscle ; after 
receiving the attachment of the muscular fibres, they join together above the 
elbow, and are inserted into the back part of the upper surface of the olecrancm 
process, a small bursa, occasionally multilocular, being interposed between the 
tendon and the front of this surface. 

The long head of the Triceps descends between the Teres minor and Teres 
major, dividing the triangular space between these two muscles and the humeruB 
into two smaller spaces, one triangular, the other quadrangular (fig. 1 7 1 ). The 
triangular space transmits the dorsalis scapula) vessels ; it is bounded by the Teres 
minor above, the Teres major below, and the scapular head of the Triceps exter- 
nally : the quadrangular space transmits the posterior circumflex vessels and 
nerve ; it is bounded by the Teres minor above, the Teres major below, the scapular 
head of the Triceps internally, and the humerus externally. 

Delations. By its posterior surface with the Deltoid above : in the rest of its 
extent it is subcutaneous. By its anterior surface , with the humerus, musculo- 
spiral nerve, superior profunda vessels, and back part of the elbow joint. Its 
middle or long head is in relation, behind, with the Deltoid and Teres minor ; in 
front, with the Subscapularis, Latissimus dorsi, and Teres major. 

The Subanconeus is a small musclo, distinct from the Triceps, and analogous 
to the Subcrureus in the lower limb. It may be exposed by removing the Triceps 
from the lower part of the humerus. Tt consists of one or two slender fasciculi, 
which arise from the humerus, immediately above the olecranon fossa, and are 
inserted into the posterior ligament of the elbow joint. 

Nerves. The Triceps and Subanconeus arc supplied by the musculo-spiral 
nerve. 

Actions. The Triceps is the great Extensor muscle of the forearm ; serving, 
when the forearm is flexed, to draw it into a right line with the arm. It is the 
antagonist of the Biceps and Brachialis anticus. When the arm is extended, 
ng head of the muscle may assist the Teres major and Latissimus dorsi in 
jng the humerus backwards. The long head of the Triceps protects the 
♦ part of the shoulder joint, and prevents displacement of the head of the 
ms downwards and backwards. 

Muscles of the Forearm. 

Dissection. To dissect the forearm, place the limb in the position indicated in fig. 168; 
make a vertical incision along the middle line from the elbow to the wrist, and a transverse 
incision at each extremity of this ; the flaps of integument being removed, the fascia of the 
forearm is exposed. 

The deep fascia of the forearm, continuous above with that enclosing the arm, 
is a dense highly glistening aponeurotic investment, which forms a general sheath 
enclosing the muscles in this region ; it is attached behind to the olecranon and 
posterior border of the ulna, and gives off from its inner surface numerous inter- 
muscular septa, which enclose each muscle separately. Tt consists of circular and 
obliquo fibres, connected together by numerous vertical fibres. It is much thicker 
on the dorsal than on the palmar surface, and at the lower than at the upper 
part of the forearm, and is strengthened by tendinous fibres, derived from the 
Brachialis anticus and Biceps in front, and from the Triceps behind. Its inner 
surface gives origin to muscular fibres, especially at the upper part of the inner 
and outer sides of the forearm, and forms the boundaries of a series of conical* 
shaped cavities, in which the muscles are contained. Besides the vertical septa 
separating each muscle, transverse septa are given off both on the anterior and 
posterior surfaces of the forearm, separating the deep from the superficial layer 
of muscles. Numerous apertures exist in the fascia for the passage of vessels 
and nerves $ one of these, of large size, situated at the front of the elbow, serves 

T 
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for the passage of a communicating branch between the superficial and deep 
^reins. 

The muscles of the forearm may be subdivided into groups corresponding to 
the region they occupy. One group occupies the inner and anterior aspect of 
the forearm, and comprises the Flexor and Pronator muscles. Another group 
occupies its outer side ; and a third, its posterior aspect. The two latter groups 
include all the Extensor and Supinator muscles. 


Anterior Brachiai* Region. 


Superficial Layer. 

Pronator Radii Teres. 

Flexor Carpi Radialis. 

Palmaris Longus. 

Flexor Carpi Ulnaris. 

Flexor Sublimis Digitorum. 

These muscles take origin from the 
internal condyle of the humerus by a 
common tendon. 

The Pronator Radii Teres arises by 
two heads. One, the larger and more 
superficial, arises from the humerus, 
immediately above the internal condyle, 
and from the tendon common to the 
origin of tho other muscles ; also from 
the fascia of the forearm, and inter- 
muscular septum between it and tho 
Flexor carpi radialis. The other head 
is a thin fasciculus, which arises from 
the inner side of the coronoid process 
of the ulna, joining the preceding at an 
acute angle. Between the two heads 
passes the median nerve. The muscle 
passes obliquely across the forearm 
from the inner to the outor side, and 
terminates in a fiat tendon, which 
turns over the outer margin of the 
radius, and is inserted into a rough 
ridge, at the middle of the outer surface 
of the shaft of that bone. 

Relations. By its anterior surface , 
with the deep fascia, the Supinator 
longus, and the radial vessels and 
nerve. By its posterior surface, with 
the BraehiaJis anticus, Flexor sublimis 
digitorum, the median nerve, and ulnar 
artery ; the small, or deep, head being 
interposed between the two latter 
structures. Its outer border forms the 
inner boundary of a triangular space, 
in which is placed the brachial artery, 
median nerve, and tendon of the Biceps 
muscle. Its timer border is in contact 
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with the Flexor carpi radialis. 

The Flexor Carpi Radialis lies on the inner side of the preceding muscle. 
It arises from the internal condyle by the common tendon, from the fascia of the 
forearm, and from the intermuscular septa between it and the Pronator teres, on 


ANTERIOR BRACHIAL REGION. 


m 

the outside ; the Palmaris longue, internally ; and the Flexor sublimis digitorum, 
beneath* ^Slender and aponeurotic in structure at its commencement, it increases 
in size, and terminates in a tendon which forms the lower two-thirds of its length* 
This tendon passes through a canal on the outer side of the annular ligament 
runs through a groove in the os trapezium (which is converted into a canal by a 
fibrous sheath, and lined by a synovial membrane), and is inserted into the base 
of the metacarpal bone of the index finger, The radial artery lies between the 
tendon of this muscle and the Supinator longus, and may easily be tied in this 
situation. 

Relations. By its superficial surface , with the deep fascia and the integument. 
By its deep surface , with the Flexor sublimis digitorum, Flexor longus pollicis, 
and wrist joint. By its outer border , with the Pronator radii teres, and the radial 
vessels. By its inner border , with the Palmaris longus above, and the median 
nerve below. 

The Pahnaris Longus is a slender fusiform muscle, lying on the inner Bide of 
the preceding. It arises from the inner condyle of the humerus by the common 
tendon, from tho doep fascia, and the intermuscular septa, between it and the 
adjacent muscles. It terminates in a slender flattened tendon, which is inserted 
into the annular ligament, expanding to end in the palmar fascia. 

Variations . This muscle is often absent ; when present, it presonts many varieties. Its 
fleshy belly is sometimes very long, or may occupy the middle of the muscle, which is 
tendinous at either extremity $ or the Palmaris may be muscular at its lower extremity, its 
upper part being tendinous. Occasionally there is a second Palmaris longus placed on the 
inner side of the preceding, terminating, below, partly in the annular ligament or fascia, and 
partly in the small muscles of tlie little finger. 

Relations. By its anterior surface , with tho deep fascia. By its posterior 
.surface, with the Flexor digitorum sublimis. Internally , with the Flexor carpi 
ulnaris. Externally , with the Flexor carpi radialis. 

The Flexor Carpi TJlnaris lies along the ulnar side of the forearm. It arises 
by two heads, separated by a tendinous arch, beneath which passes the ulnar nerve, 
and posterior ulnar recurrent artery. One head arises from tho inner condyle of 
the humerus, by the common tendon ; the other, from the inner margin of the 
olecranon, by an aponeurosis from the upper two-thirds of the posterior border of 
the ulna, and from the intermuscular septum between it and the Flexor sublimis 
digitorum. The fibres terminate in a tendon, which occupies the anterior part of 
the lower half of the musclo, and is inserted into the pisiform bone, some fibres 
being prolonged to the annular ligament and base of tho metacarpal bone of the 
little finger. The ulnar artery lies on the outer side of the tendon of this 
muscle, in the lower two-thirds of tho forearm ; the tendon forming a guide in 
tying the vessel in this situation. 

Relations. By its anterior surface , with the deep fascia, with which it is 
intimately connected for a considerable extent. By its posterior surface, with the 
Flexor sublimis, the Flexor profundus, the Pronator quadratus, and the ulnar 
vessels and nerve. By its outer or radial border, with the Palmaris longus above, 
and the ulnar vessels and nerve below. 

The Flexor Digitorum Sublimiis ( perforakos ) is placed beneath the preceding 
muscles, which therefore must be removed in order to bring its attachment into 
view. It is the largest of the muscles of the superficial layer, and arises by three 
heads. One head arises from the internal condyle of the humerus by the common 
tendon, from the internal lateral ligament of the elbow joint, and from the inter- 
muscular septum common to it and the preceding muscles. The second head 
arises from the inner side of the coronoid process of the ulna, above the ulnar 
origin of the Pronator radii teres (fig* 9°)* The third head arises from the oblique 
line of the radius, extending from the tubercle to the insertion of the Pronator radii 
teres. The fibres pass vertically downwards, forming a broad and thick muscle, 
which divides into four tendons about the middle of the forearm ; as these tendons 
pass beneath ^he n/nnnlnr ligament into the palm of the hand, they are arranged in 
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pairs, the anterior pair corresponding to tlie middle and ring fingers ; the posterior 
pair to the index little fingers. The tendons diverge from one another as 
they pass onwards, and are finally inserted into the lateral margins of the second 
phalanges, about their centre. Opposite the base of the first phalanges, each 
tendon divides, so as to leave a fissured interval, between which passes one of the 
tendons of the Flexor profundus, and the tendons of both the Flexors then enter 
an osseo-aponeurotic canal, formed by a strong fibrous band, which arches across 
them, and is attached on each side to the margins of the phalanges. The 
two portions into which the tendon of the Flexor sublimis divides, so as to admit 
of the passage of the deep flexor, expand somewhat, and form a grooved channel, 
into which the accompanying deep flexor tendon is received ; the two divisions 
then unite, and finally subdivide a second time to be inserted into the fore part 
and sides of the second phalanges (fig. 177). The tendons, whilst contained in 
the fibro-osseous canals are connected to the phalanges by slender tendinous 
filaments, called vincula accessoria tendinum. A synovial sheath invests the 
tendons as they pass beneath the annular ligament ; a prolongation from which 
surrounds each tendon as it passes along the phalanges. 

Relations. In the forearm, by its anterior surface , with the deep fascia and 
all the preceding superficial muscles ; by its posterior surface , with the Flexor 
profundus digitorum, Flexor longus pollicis, the ulnar vessels and nerve, and the 
median nerve. In the hand, its tendons are in relation, in front, with the palmar 
fascia, superficial palmar arch, and the branches of the median nerve ; behind, 
with the tendons of the deep Flexor and the Lumbricales. 

Anterior Brachial Region 
Deep Layer. 

Flexor Profundus Digitorum. Flexor Longus Pollicis. 

Pronator Quadratus. 

Dissection. Divide each of the superficial muscles at its centre, and turn either end 
aside : the deep layer of muscles, together with the median nerve and ulnar vessels, will 
then be exposed. 

The Flexor Profundus Digitorum ( perforans ) (fig. 173), is situated on the 
ulnar side of the forearm, immediately beneath the superficial Flexors. It arises 
from the upper two-thirds of the anterior and inner surfaces of the shaft of the 
ulna, embracing the insertion of the Brachialis anticus above, and extending, 
below, to within a short distance of the Pronator quadratus. It also arises 
from a depression on the inner side of the coronoid process, by an aponeurosis 
from the upper two- thirds of the posterior border of the ulna, and from the ulnar 
half of the interosseous membrane. The fibres form a fleshy belly of considerable 
size which divides into four tendons : these pass under the annular ligament 
beneath the tendons of the Flexor sublimis. Opposite the first phalanges, the 
tendons pass between the two slips of the tendons of the Flexor sublimis, and are 
finally inserted into the bases of the last phalanges. The tendon of the index 
finger is distinct ; the rest are connected together by cellular tissue and tendinous 
slips, as far as the palm of the hand. 

Four small muscles, the Lumbricales, are connected with the tendons of the 
Flexor profundus in the palm. They will be described with the muscles in that 
region. 

Relations. By its anterior surface , in the forearm, with the Flexor sublimis 
digitorum, the Flexor carpi ulnaris, the ulnar vessels and nerve, and the median 
nerve; and in the hand, with the tendons of the superficial Flexor. By its 
posterior surface^ in the forearm, with the ulna, the interosseous membrane, the 
Pronator quadratus ; and in the hand, with the Interossei, Adductor pollicis, and 
deep palmar arch. By its ulnar border , with the Flexor carpi ulnaris. By its 
radial border , with the Flexor longus pollicis, the anterior interosseous vessels 
and nerve being interposed. # 
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*7 3- — rVotit of the Left Forearm. Deep Muscles. 



The Flexor Longue Polli- 
cis is situated on the radial 
side of the forearm, lyings on 
the same plane as the prece- 
ding. It arises from the up- 
per two- thirds of the grooved 
anterior surface of the shaft 
of the radius ; commencing, 
above, immediately below the 
tuberosity and oblique line, 
and extending, below, to with- 
in a short distance of tlio 
Pronator quadratus. It also 
arises from the adjacent part 
of the interosseous membrane, 
and occasionally by a fleshy 
slip from the i^meormde of ti^e 
base of the coronoid process. 
The fibres pass downwards 
and terminate in a flattened 
tendon, which passes beneath 
the annular ligament, is then 
lodged in the interspace be- 
tween the two heads of the 
Flexor brevis pollicis, and 
entering a tendino-osseous ca- 
nal similar to those for the 
other flexor tendons, is in- 
serted into the base of the last 
phalanx of the thumb. 

Relations. By its anterior 
surface , with the Flexor sub- 
limis digitorum, Flexor carpi 
radialis, Supinatorlongus, and 
radial vessels. By its poste- 
rior surface, with the radius, 
interosseous membrane, and 
Pronator quadratus. By its 
ulnar border , with the Flexor 
profundus digitorum, from 
which it is separated by the 
anterior interosseous vessels 
and nerve. 

The Pronator Quadratus 
is a small, flat, quadrilateral 
muscle, extending trans- 
versely across the front of 
the radius and ulna, above 
their carpal extremities. It 
arises from the oblique line 
on the lower fourth of the 
anterior surface of the shaft 
of the ulna, and the surface of 
bone immediately below „ it ; 
from the internal border of 
the ulna ; and from a strong 
aponeurosis which covers the 
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Suner third of the muscle. The fibres pass horizontally outwards, to be inserted 
Into the lower fourth of the anterior surface and external border of the shaft of 
the radius. 

Relations. By its anterior surface , with the Flexor profundus digitorum, the 
Flexor longus pollicis, Flexor carpi radialis, and the radial vessels. By its poste- 
rior swface , with the radius, ulna, and interosseous membrane. 

Nerves. All the muscles of the superficial layer are supplied by the median 
nerve, excepting the Flexor carpi ulnaris, which is supplied by the ulnar. Of the 
deep layer, the Flexor profundus digitorum is supplied conjointly by the ulnar 
and by the median, through its branch, the anterior interosseous nerve, the Flexor 
longus pollicis and Pronator quadratus by the anterior interosseous nerve. 

Actions. These muscles act upon the forearm, the wrist, and hand. Those 
acting on the forearm, are the Pronator radii teres and Pronator quadratus, which 
rotate the radius upon the ulna, rendering the hand prone ; when pronation has 
been fully effected, the Pronator radii teres assists the other muscles in flexing the 
forearm. The flexors of the wrist are the Flexor carpi ulnaris and radialis ; and 
the flexors of the phalanges are the Flexor sublimis and Profundus digitorum ; 
the former flexing the second phalanges, and the latter the last. The Flexor longus 
pollicis flexes the last phalanx of the thumb. The three latter muscles, after flexing 
the phalanges, by continuing their action, act upon the wrist, assisting the ordinary 
flexors of this joint ; and all assist in flexing the forearm upon the arm. Tho 
Palmaris longus is a tensor of the palmar fascia ; when this action has been fully 
effected, it flexes the hand upon the forearm. 

Radial Region. (Fig. 174.) 

Supinator Longus. Extensor Carpi Radialis Longior. 

Extensor Carpi Radialis Brevior. 

Dissection . Divide the integument in the same manner as in the dissection of the anterior 
brachial region ; and after having examined the cutaneous vessels and nerves and deep fascia, 
remove all those structures. The muscles will then be exposed. The removal of the fascia 
will be considerably facilitated by detaching it from below upwards. Great care should be 
taken to avoid cutting across the tendons of the muscles 6f the thumb, which cross obliquely 
the larger tendons running down the back of the radius. 

The Supinator Longus is the most superficial muscle on the radial side of tho 
forearm *. it is fleshy for the upper two-thirds of its extent, tendinous below. It 
arises from the upper two-thirds of the external condyloid ridge of the humerus, 
and from the external intermuscular septum, being limited above by the musculo- 
Bpiral groove. The fibres terminate above the middle of the forearm in a flat 
tendon, which is inserted into the base of the styloid process of the radius. 

Relations . By its superficial mrface , with the integument and fascia for the 
greater part of its extent ; near its insertion it is crossed by the Extensor ossis 
metacarpi pollicis and the Extensor primi intemodii pollicis. ;By its deep surface , 
with the humerus, the Extensor carpi radialis longior and brevior, the insertion of 
the Pronator radii teres, and the Supinator brevis. By its inner border, above the 
elbow, with the Brachialis anticus, the musculo- spiral nerve, and radial recurrent 
artery ; and in the forearm, with the radial vessels and nerve. 

The Extensor Carpi Radialis Longior is placed partly beneath the preceding 
muscle. It arises from the lower third of the external condyloid ridge of the 
humerus, and from the external intermuscular septum. The fibres terminate at 
the upper third of the forearm in a flat tendon, which runs along the outer border 
of the radius, beneath the extensor tendons of the thumb ; it then passes through 
a groove common to it and the Extensor carpi radialis brevior immediately behind 
the styloid process ; and is inserted into the base of the metacarpal bone of the 
index finger, on its radial side. 

Relations. By its superficial mrface , with the Supinator longus, and fascia 
of the forearm. Its outer side is crossed obliquely by the extensor tendons of 
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the thumb. By its deep 
surface , with the elbow joint, 
the Extensor carpi radialis 
brevior, and back part of the 
wrist. 

The Extensor Carpi Ra- 
dialis Brevior is shorter, as 
its name implies, and thicker 
than the preceding muscle, 
beneath which it is placed. 
It arises from the external 
condyle of the humerus by a 
tendon cofumon to it and the 
three following muscles ; from 
the external lateral ligament of 
the elbow joint ; from a strong 
aponeurosis which covers its 
surface ; and from the inter- 
muscular septa between it and 
the adjacent muscles. The 
fibres terminate about the 
middle of tho forearm in a 
flat tendon, which is closely 
connected with that of the 
preceding muscle, accompanies 
it to the wrist, lying in the 
same groove on the posterior 
surface of the radius ; passes 
beneath tho annular ligament, 
and, diverging somewhat from 
its fellow, is inserted into the 
base of the metacarpal bone 
of the middle finger, on its 
radial side. 

Tho tendons of tho two pre- 
ceding muscles pass through 
the same compartment of the 
annular ligament, and are 
lubricated by a single syno- 
vial membrane, but are sepa- 
rated from each other by a 
small vertical ridge of bone, 
as they lie in tho groove at 
the back of tho radius. 

Relations. By its super- 
ficial surface , with the Ex- 
tensor carpi radialis longior, 
and with the Extensor muscles 
of the thumb, which cross it. 
By its deep surface , with the 
Supinator brevis, tendon of 
the Pronator radii teres, 
radius, and wrist joint. By 
its ulnar border , with the 
Extensor communis digito- 
rum. 
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Posterior Brachial Region. (Fig. 174.) 

Superficial Layer. 

Extensor Communis Digitorum. * Extensor Carpi Ulnaris. 

Extensor Minimi Digiti. Anconeus. 

The Extensor Commmiis Digitorum is situated at the back part of the forearm. 
It arises from the external condyle of the humerus by the common tendon, from 
the deep fascia, and the intermuscular septa between it and the adjacent muscles. 
Just below the middle of the forearm it divides into three tendons, which pass, 
together with the Extensor indicis, through a separate compartment of the annular 
ligament, lubricated by a synovial membrane. The tendons then diverge, the 
innermost one dividing into two ; and all, after passing across the back of the hand, 
are inserted into the second and third phalanges of the fingers in the following 
manner: Each tendon becomes narrow and thickened opposite the metacarpo- 
phalangeal articulation, and gives off a thin fasciculus upon each side of the joint, 
which serves as the posterior ligament ; after having passed the joint, it spreads out 
into a broad aponeurosis, which covers the whole of the dorsal surface of the first 
phalanx ; being reinforced, in this situation, by the tendons of the Interossei and 
Lumbricales. Opposite the first phalangeal joint, this aponeurosis divides into three 
slips, a middle, and two lateral ; the former is inserted into the base of the second 
phalanx ; and the two lateral, which are continued onwards along the sides of the 
second phalanx, unite by their contiguous margins, and are inserted into the dorsal 
surface of the last phalanx. As the tendons cross the phalangeal joints, they furnish 
them with posterior ligaments. The tendons of the middle, ring, and little fingers 
are connected together, as they cross the hand, by small oblique tendinous slips. 
The tendons of the index and little fingers also receive, before their division, the 
special extensor tendons belonging to them. 

Relations. By its superficial surface, with the fascia of the forearm and hand, 
the posterior annular ligament, and integument. By its deep surface, with the 
Supinator brevis, the Extensor muscles of the thumb and index finger, the posterior 
interosseous vessels and nerve, the wrist joint, carpus, metacarpus, and phalanges. 
By its radial border , with the Extensor carpi radialis brevior. By its ulnar border, 
with the Extensor minimi digiti, and Extensor carpi ulnaris. 

The Extensor Minimi Digiti is a slender muscle, placed on the inner side of 
the Extensor communis, with which it is generally connected. It arises from the 
common tendon by a thin tendinous slip ; and from the intermuscular septa between 
it and the adjacent muscles. Its tendon runs through a separate compartment in 
the annular ligament behind the inferior radio-ulnar joint, subdivides into two 
as it crosses the hand, and, at the metacarpo-phalangeal articulation, unites with 
the tendon derived from the long Extensor. The common tendon then spreads 
into a broad aponeurosis, which is inserted into the second and third phalanges of 
the little finger in a similar manner to the common extensor tendons of the other 
fingers. 

The Extensor Carpi TJlnaris is the most superficial muscle on the ulnar side of 
the forearm. It arises from the external condyle of the humerus, by the common 
tendon; from the middle third of the posterior border of the ulna below the 
Anconeus, and from the fascia of the forearm. This muscle terminates in a tendon, 
which runs through a groove behind the styloid process of the ulna, passes through 
a separate compartment in the annular ligament, and is inserted into the base of 
the metacarpal bone of the little finger. 

Relations. By its superficial surface , with the fascia of the forearm. By its 
deep surface , with the ulna, and the muscles of the deep layer. 

The Anconeus is a small triangular muscle, placed behind and below the elbow 
joint, and appears to be a continuation of the external portion of the Triceps. It 
arises by a separate tendon from the back part of the outer condyle of the humerus ; 
and is inserted into the side of the olecranon, and upper third of the posterior 
surface of the shaft of the tdna ; its fibres diverge from their origin, the upper ones 
being directed transversely, the lower obliquely inwards. 
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Relations. Byits superficial surface with a strong fascia derived from the Triceps. 
By its deep surface , with the elbow joint, the orbicular ligament, the n fr ift, and a 
small portion of the Supinator brevis. 

Posterior Brachial Region. (Fig. 175.) 

Deep Layer. 

Supinator Brevis. Extensor Primi Intemodii Pollicis. 

Extensor Ossis Metacarpi Pollicis. Extensor Secundi Internodii Pollicis. 

Extensor Indicis. 

The Supinator Brevis is a broad muscle, of a hollow cylindrical form, curved 
round the upper third of the radius. It arises from the external condyle of the 
humerus, from the external lateral ligament of the elbow joint, and the orbicular 
ligament of the radius, from the ridge on the ulna, which runs obliquely down- 
wards from the posterior extremity of the lesser sigmoid cavity, from the triangular 
depression in front of it, and from a tendinous expansion which covers the surface 
of the muscle. The muscle surrounds the upper part of the radius ; the upper 
fibres forming a sling-like fasciculus, which encircles the neck of the radius above 
the tuberosity, and is attached to the back part of its inner surface ; the middle 
fibres are attached to the outer edge of the bicipital tuberosity ; the lower fibres to 
the oblique line of the radius, as low down as the insertion of the Pronator radii 
teres. This muscle is pierced by the posterior interosseous nerve. 

Relations. By its superficial surface , with the superficial Extensor and Supinator 
muscles, and the radial vessels and nerve. By its deep surface, with the elbow 
joint, the interosseous membrane, and the radius. 

The Extensor Ossis Metacarpi Pollicis is the most external and the largest of 
the deep Extensor muscles : it lies immediately below the Supinator brevis, with 
which it is sometimes united. It arises from the posterior surface of the shaft 
of the ulna below the insertion of the Anconeus, from the interosseous ligament, 
and from the middle third of the posterior surface of the shaft of the radius. 
Passing obliquely downwards and outwards, it terminates in a tendon which runs 
through a groove on the outer side of the styloid process of the radius, accom- 
panied by the tendon of the Extensor primi internodii pollicis, and is inserted into 
the base of the metacarpal bone of the thumb. 

Relations. By its superficial surface , with the Extensor communis digitorum, 
Extensor minimi digiti, and fascia of the forearm ; and with the branches of the 
posterior interosseous artery and nerve which cross it. By its deep surface , with 
the ulna, interosseous membrane, radius, the tendons of the Extensor carpi radialis 
longior and brevior, which it crosses obliquely ; and, at the outer side of the wrist, 
with the radial vessels. By its upper larder, with the Supinator brevis. By 
its lower border , with the Extensor primi internodii pollicis. 

The Extensor Primi Intemodii Pollicis , the smallest muscle of this group, lies on 
the inner side of the preceding. It arises from the posterior surface of the shaft of 
the radius, below the Extensor ossis metacarpi, and from the interosseous membrane. 
Its direction is similar to that of the Extensor ossis metacarpi, its tendon passing 
through the same groove on the outer side of the styloid process, to be inserted 
into the base of the first phalanx of the thumb. 

Relations. The same as those oft&e Extensor ossis metacarpi pollicis. 

The Extensor Secundi Internodii’- Pollicis is much larger than the preceding 
muscle, the origin of which it partly covers in. It arises from the posterior surface 
of the shaft of the ulna, below the origin of the Extensor ossis metacarpi pollicis, 
and from the interosseous membrane. It terminates in a tendon which passes 
through a separate compartment in the annular ligament, lying in a narrow oblique 
groove at the back part of the lower end of the radius. It then crosses obliquely 
the Extensor tendons of the carpus, being separated from the other Extensor ten- 
dons of the thumb by a triangular interval, in which the radial artery is founds 
and is finally inserted into the base of the last phalanx of the thumb. 
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Relations. By its superficial surface, with the same parts as the Extensor ossis 
metacarpi pollicis. By its deep surface, with the ulna, interosseous membrane, 
radius, the wrist, the radial vessels, and metacarpal bone of the thumb. 

The Extensor Indicis is a narrow elongated muscle, placed on the inner side of, 
and parallel with, the preceding. It arises from the posterior surface of the shaft 
of the ulna, below the origin 

of the Extensor secundi inter- i 7 5 .— -Posterior Surface of the Forearm. Deep Muscles. 


nodii pollicis, and from the 
interosseous membrane. Its 
tendon passes with the Ex- 
tensor communis digitorum 
through the same canal in the 
annular ligament, and subse- 
quently joins that tendon of 
the Extensor communis which 
belongs to the index finger, 
opposite the lower end of 
the corresponding metacarpal 
bone. It is finally inserted 
into the second and third pha- 
langes of the index finger, in 
the manner already described. 

Relations. They are simi- 
lar to those of the preceding 
muscles. 

Nerves . The Supinator lon- 
gue, Extensor carpi radialis 
longior, and Anconeus, aro 
supplied by branches from the 
musculo-spiral nerve. The 
remaining muscles of the ra- 
dial and posterior brachial 
regions, by the posterior in- 
terosseous nerve. 

Actions. The muscles of 
the radial and posterior bra- 
chial regions, which comprise 
all the Extensor and Supina- 
tor muscles, act upon the fore- 
arm, wrist, and hand; they 
are the direct antagonists of 
the Pronator and Flexor 
muscles. The Anconeus as- 
sists the Triceps in extending 
the forearm. The Supinator 
longus and brevis are the 
supinators of the forearm and 
hand ; the former muscle more 
especially acting as a supina- 
tor when the limb is pronated. 
When supination has been 
produced, the Supinator lon- 
gus, if still continuing to act, 
flexes the forearm. The Ex- 
tensor carpi radialis longior 
and hrevior, and Extensor 
carpi ulnaris muscles, are the 
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Extensors of the wrist ; continuing their action, they serve to extend the forearm 
upon the arm ; they are the direct antagonists of the Flexor carpi radiaHs and 
ulnaris. The common Extensor of the fingers, the Extensors of the thumb, and 
the Extensors of the index and little fingers, serve to extend the phalanges into 
which they are inserted ; and are the direct antagonists of the Flexors. By 
continuing their action, they assist in extending the forearm. The Extensors 
of the thumb, in consequence of the oblique direction of their tendons, assist in 
supinating the forearm, when the thumb has been drawn inwards towards the 
palm. 

Muscles and Fascle of the Hand. 


Dissection (fig. 168). Make a transverse incision across the front of the wrist, and a second 
across the heads of the metacarpal bones : connect the two by a vertical incision in the 
middle line, and continue it through the centre of the middle finger. The anterior and 
posterior annular ligaments, and the palmar fascia, should first be dissected. 

The Anterior Annular Ligament is a strong fibrous band, which arches over 
the carpus, converting the deep groove on the front of the carpal bones into a canal, 
beneath which pass the flexor tendons of the fingers. It is attached, internally, 
to the pisiform bone, and unciform process of the unciform ; and externally, to the 
tuberosity of the scaphoid, and ridge on the trapezium. $ It is continuous, above, 
with the deep fascia of the forearm, and below, with the palmar fascia. g It is 
crossed by the tendon of the Palmaris longus, by the ulnar vessels and nerve, and 
the cutaneous branches of the median and ulnar nerves. It has inserted into its 
upper and inner part, the tendon of the Flexor carpi ulnaris ; and has, arising 
from it below, the small muscles of tho thumb and little finger. It is pierced by 
the tendon of the Flexor carpi radialis ; and, beneath it, pass the tendons of the 
Flexor sublimis and profundus digitorum, tho Flexor longus pollicis, and the 
median nerve. There are two synovial membranes beneath this ligament ; one of 
large size, enclosing the tendons of tho Flexor sublimis and profundus; and a 
separate one for the tendon of tbe Flexor longus pollicis, which is also very 
extensive, reaching from above tho wrist to tho extremity of the last phalanx of 
the thumb. 

The Posterior Annular Li - 
I? 6.— Transverse Section through the Wrist, g ament is a strong fibrous 

showing the Annular Ligaments and the Canals band, extending transversely 
for the Passage of the Tendons^ across the back of the wrist, 



and continuous with the fascia 
of tho forearm. It forms a 
sheath for tho extensor ten- 
dons in their passage to the 
fingers, being attached, inter- 
nally, to the ulna, tho cunei- 
form and pisiform bones, and 
palmar fascia ; externally, to 
the margin of the radius ; and 
in its passage across the wrist, 
to the elevated ridges on the 
posterior surface of the radius. 
It presents six compartments 
for the passage of tendons, 
each of which is lined by a 


separate synovial membrane. These are, from without inwards I. On the outer 
side erf the styloid process for the tendons of the Extensor ossis metacarpi, and Ex- 
tensor primi intemodii pollicis. 2. Behind the styloid process, for the tendons of 
the Extensor carpi radialis longior and brevior. 3. Opposite the outer side of the 
posterior surface of the radius, for the tendon of the Extensor seoundi intemodii 
pollicis. 4. To the inner side of the latter, for the tendons of the Extensor 
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communis digitttoffin, and Extensor indicia, 5. For the Extensor minimi digiti, 
opposite the interval between the radius and ulna. 6. For the tendon of the Ex- 
tensor carpi uln&ris, grooving the back of the ulna. The synovial membranes 
lining these sheaths are usually very extensive, reaching from above the annular 
ligament, down upon the tendons, almost to their insertion. 

The palmar fascia forms a common sheath which invests the muscles of the 
hand. It consists of a central and two lateral portions. 

The central portion occupies the middle of the palm, is triangular in shape, of great 
strength and thickness, and binds down the tendons in this situation. It is narrow 
above, being attached to the lower margin of the annular ligament, and receives the 
expanded tendon of the Palmaris longus muscle. Below, it is broad and expanded, 
ttnd opposite the heads of the metacarpal bones divides into four slips, for the four 
fingers. Each slip subdivides into two processes, which enclose the tendons of the 
Flexor muscles, and are attached to the sides of the first phalanx, and to the 
glenoid ligament ; by this arrangement, four arches are formed, under which the 
Flexor tendons pass. The intervals left in the fascia, between the four fibrous 
slips, transmit the digital vessels and nerves, and the tendons of the Lumbricales. 
At the point of division of the palmar fascia into the slips above mentioned, 
numerous strong transverse fibres bind the separate processes together. The palmar 
fascia is intimately adherent to the integument by numerous fibrous bands, and 
gives origin by its inner margin to the Palmaris brevis ; it covers the superficial 
palmar arch, the tendons of the flexor muscles, and the branches of the median 
and ulnar nerves ; and on each side it gives off a vertical septum, which is con- 
tinuous with the interosseous aponeurosis, and separates the lateral from the middle 
palmar group of muscles. 

The lateral portions of the palmar fascia are thin fibrous layers, which cover, 
on the radial side, the muscles of the ball of the thumb ; and, on the ulnar side, 
the muscles of the little finger ; they are continuous with the dorsal fascia, and in 
the palm, with the middle portion of the palmar fascia. 

Muscles of the Hand. 

The muscles of the hand are subdivided into three groups. — 1. Those of the 
thumb, which occupy the radial side. 2. Those of the little finger, which occupy 
the ulnar side. 3. Those in the middle of the palm and between the interosseous 
spaces. 

Radial Region. (Fig. 177.) 

Muscles of the Thumb . 

Abductor Polliois. 

Opponens Pollicis (Flexor Ossis Metacarpi). 

Flexor Brevis Pollicis. 

Adductor Pollicis. 

The Abductor Pollicis is a thin, flat muscle, placed immediately beneath the 
integument. It arises from the ridge of the os trapezium and annular ligament ; 
and passing outwards and downwards, is inserted by a thin, flat tendon into the 
radial side of the base of the first phalanx of the thumb. 

Relations . By its superficial surface , with the palmar fascia. By its deep sur- 
face , with the Opponens pollicis, from which it is separated by a thin aponeurosis. 
Its vmsr border is separated from the Flexor brevis pollicis by a narrow cellular 
interval. 

The Opponens Pollicis is a small triangular muscle, placed beneath the pre- 
ceding. It arises from the palmar surface of the trapezium and annular ligament, 
passes downwards and outwards, and is inserted into the whole length of the 
metacarpal bone of the thumb on its radial side. 

Relations, By its superficial surface , with the Abductor pollicis. By its deep 
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surface , with the trapezio-metacarpal articulation. By its inWJ^order, with the 
Flexor brevis pollicis. 

The Flexor Brevis Pollicis is much larger than either of the two preceding 
muscles, beneath which it is placed. It consists of two portions, in the interval 
between which lies the tendon of the Flexor longus pollicis. The anterior and 


177. — Muscles of the* Left Hand. Palmar Surface. 



more superficial portion arises from the trapezium and outer two-thir<Js of the 
annular ligament ; the deeper portion from the trapezoides, os magnum, base of 
the third metacarpal bone, and sheath of the tendon of the Flexor carpi radialis. 
The fleshy fibres unite to form a single muscle; this divides into two portions, 
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which are on either side of the base of the first phalanx of the thumb, 

the outer portion being joined with the Abductor, and the inner with the Ad- 
dnotor. A sesamoid bone is developed in each tendon as it passes across the meta- 
carpo-phalangeal joint 

Relation s. By its superficial surface , with the palmar fascia. By its deep 
surface, with the Adductor pollicis, and tendon of the Flexor carpi radialis. By 
its r external surface , with the Opponens pollicis. By its internal surface , with 
the tendon of the Flexor longus pollicis. 

The Adductor Pollicis (fig. 173) is the most deeply seated of this group of 
muscles. It is of a triangular form, arising, by its broad base, from the whole 
length of the metacarpal bone of the middle finger on its palmar surface ; the 
fibres, proceeding outwards, converge, to be inserted with the innermost tendon of 
the Flexor brevis pollicis, into the ulnar side of the base of the first phalanx of 
the thumb, and into the internal sesamoid bone. 

Relations. By its superficial surface , with the Flexor brevis pollicis, the tendons 
of the Flexor profundus and the Lumbricales. Its deep surface covers the first 
two interosseous spaces, from which it is separated by a strong aponeurosis. 

Nerves. The Abductor, Opponens, and outer head of the Flexor brevis pollicis, 
are supplied by the median nerve ; the inner head of the Floxor brevis, and the 
Adductor pollicis, by the ulnar nerve. 

Actions. The actions of the muscles of the thumb are almost sufficiently indi- 
cated by their names. This segment of the hand is provided with three Extensors, 
an Extensor of the metacarpal bone, an Extensor of the first, and an Extensor of 
the second phalanx ; these occupy the dorsal surface of the forearm and hand. 
There are, also, three Flexors on the palmar surface, a Flexor of the metacarpal 
bone, the Flexor ossis metacarpi (Opponens pollicis), the Flexor brevis pollicis, 
and the Flexor longus pollicis ; there is also an Abductor and an Adductor. 
These muscles give to the thumb its extensive range of motion. 

Ulnar Region. (Fig. 177.) 

Muscles of the Little Finger. 

Palmaris Brevis. Flexor Brevis Minimi Digiti. 

Abductor Minimi Digiti. Opponens Minimi Digiti (Flexor Ossis Metacarpi). 

The Palmaris Brevis is a thin quadrilateral muscle, placed beneath the integu- 
ment on the ulnar side of the hand. It arises by tendinous fasciculi, from the 
annular ligament and palmar fascia ; the fleshy fibres pass horizontally inwards, 
to be inserted into the skin on the inner border of the palm of the hand. 

Relations. By its superficial surface , with the integument to which it is inti- 
mately adherent, especially by its inner extremity. By its deep surface , with 
the inner portion of the palmar fascia, which separates it from the ulnar vessels 
and nerve, and from the muscles of the ulnar side of the hand. 

The Abductor Minimi Digiti is situated on the ulnar border of tho palm of the 
hand. It arises from the pisiform bone, and from an expansion of the tendon of 
the Flexor carpi ulnaris ; and terminates in a flat tendon, which is inserted into 
the ulnar side of the base of the first phalanx of the little finger. 

Relations . By its superficial surface , with the inner portion of the palmar 
fascia, and the Palmaris brevis. By its deep surface , with the Flexor ossis meta- 
carpi. By its inner border , with the Flexor brevis minimi digiti. 

The Flexor Brevis Minimi Digiti lies on the same plane as the preceding 
muscle, on its radial side. It arises from the tip of the unciform process of the 
unciform bone, and anterior surface of the annular ligament, and is inserted into the 
base of the first phalanx of the little finger, with the preceding. It is separated 
from the Abductor at its origin, by the deep branches of the ulnar artery and 
nerve. This muscle is sometimes wanting; the Abductor is then, usually, of 
laaege size. v 
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Relations. By its superficial surface, with the internal pcjQJPof the palmar 
fascia, and the Palmaria breyis. By its deep surface , with the Opponens. 

The Opponens Minimi Digvti (fig. 173), is of a triangular form, and placed 
immediately beneath the preceding muscles. It arises from* the unciform process 
of the unciform bone, and contiguous portion of the annular ligament ; its fibres 
pass downwards and inwards, to be inserted into the whole length of the meta- 
carpal bone of the little finger, along its ulnar margin. 

Relations. By its superficial surface , with the Flexor brevis, and Abductor 
minimi digiti. By its deep surface , with the interossei muscles in the fifth 
metacarpal space, the metacarpal bone, and the Flexor tendons of the little 
finger. 

Nerves . All the muscles of this group are supplied by the ulnar nerve. 

Actions. The actions of the muscles of the little finger are expressed in their 
names. The Palmaris brevis corrugates the skin on the inner side of the palm 
of the hand. 


Middle Palmar Hegion. 

Lmnbricales. Interossei Palmares. 

Interossei Dorsales. 

The Lnmbricales (fig. 177) are four small fleshy fasciculi, accessories to the deep 
Flexor muscle. They arise by fleshy fibres from the tendons of the deep Flexor : 
the first and second, from the radial side and palmar surfaco of the tendons of the 
index and middle fingers ; the third, from the contiguous sides of the tendons 
of the middle and ring fingers ; and the fourth, from the contiguous sides of the 
tendons of the ring and little fingers. They pass forwards to the radial side of the cor- 
responding fingers, and opposite the meta- 
carpo-phalangeal articulation each tendon 
terminates in a broad aponeurosis, which 
is inserted into the tendinous expansion 
from the Extensor communis digitorum, 
covering the dorsal aspect of each finger. 

The Interossei Muscles are so named 
from occupying the intervals between the 
metacarpal bones. They are divided into 
two sets, a dorsal and palmar ; the former 
are four in number, one in each meta- 
carpal space ; the latter, three in number, 
lie upon the metacarpal bones. 

The Dorsal Interossei are four in num- 
ber, larger than the palmar, and occupy 
the intervals between the metacarpal 
bones. They are bipenniform muscles, 
arising by two heads from the adjacent 
sides of the metacarpal bones, but more 
extensively from that side of the meta- 
carpal bone, which corresponds to the 
side of the finger in which the muscle is 
inserted. They are inserted into the base 
of the first phalanges and into the apo* 
neurosis of the common Extensor tendon. Between the double origin of each of 
these muscles is a narrow triangular interval, through which passes a perforating 
branch from the deep palmar arch. 

The First Dorsal Interosseous muscle, or Abductor indicia, is larger than the 
others. It is flat, triangular in form, and arises by two heads, separated by a 
fibrous arch, for the passage of the radial artery from the dorsum to the palm of 
the hand. The outer head arises from the upper half of the ulnar border of the 
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first metacarpal^PPb ; the inner head, from almost the entire length of the radial 
border of the second metacarpal bone ; the tendon is inserted into the radial side 
of the index finger. The second and third dorsal interossei are inserted into the 
middle finger, the former into its radial, the latter into its ulnar side. The fourth 
is inserted into the ulnar side of the ring-finger. 

The Palmar Interossei, three in number, are smaller than the Dorsal, and placed 
upon the palmar surface of the metacarpal bones, rather than between them. 
They arise from the entire length of the 

metacarpal bone of one finger, and are 179 — The Palmar Interossei of Left Hand, 
inserted into the side of the base of the 
first phalanx and aponeurotic expansion 
of the co mm on Extensor tendon of the 
same finger. 

The first arises from the ulnar side of 
the second metacarpal bone, and is in- 
serted into the same side of the index 
finger. The second arises from the radial 
side of the fourth metacarpal bone, and is 
inserted into the same side of the ring 
finger. The third arises from the radial 
side of the fifth metacarpal bone, and is 
inserted into the sam6 side of the little 
finger. From this account it may be 
seen, that each finger is provided with 
two Interossei muscles, with the excep- 
tion of the little finger, in which the 
Abductor muscle takes the place of one of 
the pair. 

Nerves. The two outer Lumbricales 
are supplied by the median nerve ; the 
rest of the muscles of this group, by the 
ulnar. 

Actions. The Dorsal interossei muscles abduct the fingers from an imaginary line 
drawn longitudinally through the centre of the middle finger ; and the Palmar in- 
terossei adduct the fingers towards that line. They usually assist the Extensor 
muscles ; but when the fingers are slightly bent, they assist in flexing them. 


SURGICAL ANATOMY. 

The Student, having completed the dissection of the muscles of the upper extremity, 
should consider the effects likely to he produced by the action of the various muscles in 
fracture of the bones. 

In considering the actions of the various muscles upon fractures of the upper extremity, I 
have selected the most common forms of injury, both for illustration and description 

Fracture of the clavicle is an exceedingly common accident, and is usually caused by indi- 
rect violence, as a fall upon the shoulder ; it occasionally', however, occurs from direct force. 
Its most usual situation is just external to the centre of the bone, but it may occur at the 
sternal or acromial end. 

Fracture of the middle of the clavicle (fig. 180) is always attended with considerable dis- 
placement, the outer fragment being drawn downwards, forwards, and inwards $ the inner 
fragment slightly upwards. The outer fragment is drawn down by the weight of the arm, 
and the action of the Deltoid, and forwards and inwards by the Pectoralis minor and Sub- 
clavius muscles : the inner fragment is slightly raised by the Stemo-cleido-mastoid, but only 
to a very limited extent, as the attachment of the costo-clavicular ligament and Pectoralis 
major below and in front would prevent any very great displacement upwards. The causes 
of displacement having been ascertained, it is easy to apply the appropriate^ treatment. The 
outer fragment is to be drawn outwards, and, together with the scapula, raised upwards to a 
level with the inner fragment, and retained in that position. 

In fracture of the acromial md of the clavicle, between the conoid and trapezoid ligaments, 
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i go. — Fracture of the Middle of the 
Clavicle. 
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only slight displacement occurs, as these ligaments, from their ohli ^ jrtion, serve to 
hold both portions of the bone in apposition. Fracture, also of the sternal end \ internal 

to the costoclavicular ligament, is attended 
with only slight displacement, this ligament 
serving to retain the fragments in close appo- 
sition. 

Fracture of the acromion process usually 
arises from violence applied to the upper and 
outer part of the shoulder; it is generally 
known by the rotundity of the shoulder being 
lost, from the Deltoid drawing the fractured 
portion downwards and forwards ; and the dis- 
placement may easily be discovered by tracing 
the margin of the clavicle outwards, when the 
fragment will he found resting on the front 
and upper part of the head of the humerus. 
In order to relax the anterior and outer fibres 
of the Deltoid (the opposing muscle), the arm 
should be drawn forwards across the chest, 
and the elbow well raised, so that the head 
of the bone may press the acromion process 
upwards, and retain it in its position.. 

Fracture of the coracoid process is an ex- 
tremely rare accident, and is usually caused 
by a sharp blow on the point of the shoulder. 
Displacement is here produced by. the com- 
bined actions of the Pectoralis minor, short 
head of the Biceps, and Coraco-brachialis, the 
former muscle drawing the fragment inwards, 
and the latter directly downwards, the amount 
of displacement being limited by the connec- 
tion of this process fo> the acromion by means 
of the coraco-acromial ligament. In order to 
relax these muscles and replace the fragments in close apposition, the forearm should^ be 
flexed so as to relax the Biceps, and the arm drawn forwards and inwards across die chest 
so as to relax the Coraco-brachialis; the humerus should then.be pushed upwards agams 
the coraco-acromial ligament, and the arm retained in. that position. . 

Fracture of the anatomical neck of the humnus within the capsular » ra * 6 f 

accident, attended with very slight displacement, an impaired condition ol the motions of 

th KuVr 0 VZ H LV^ neck (fig. . 8 ,) is very common, is attcnded ^th considerable 
displacement, and its appearances correspond somewhat with those of dislo a f tl 
head of the humerus into the axilla. The upper fragment is slightly elevated _ under tne 



responu wuiKwmn - * - 

head of the” humerus into the axilla. The upper fragment is slightly govrted unto.Je 
coraco-acromial ligament liy the muscles attached to he gio c 

•L. low., i. a„.» i»w«* % S 


18 1 . — Fracture of the Surgical Neck 
of the Humerus. 



liquely outwards from the side by the Deltoid, 
and occasionally elevated so as to project 
beneath and in front of the coracoid* process. 
The deformity is reduced by fixing tne 
shoulder, and drawing the arm outwards and 
downwards. To counteract the opposing 
muscles, and to keep the fragments m posi- 
tion, the arm should be drawn from the side, 
and pasteboard splints applied on 18 
sides, a large conical-shaped pad should be 
placed in the nxillft with the base turned 
upwards, and the elbow approximated to the 
Bide, and retained there by a broad roller 
passed round the chest ; the forearm should 
then be flexed, and the hand supported in a 
sling, care being taken not to raise the elbow, 
otherwise the lower fragment may be dis- 

Pl In ^Ture 8 of the shaft of the hum*;,* 
below the insertion of the Pectoralis mmor, 
Latissimus dorsi, and Teres major, and above 
the insertion of the Deltoid, there is also 
considerable deformity, the upper fragment 
being drawn inwards by the first-mentioned 
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muscles, and the lower fragment upwards and outwards by the Deltoid, producing 
shortening of the limb, and a considerable prominence at the seat of fracture, from the 
fractured ends of the bone riding over one another, especially if the fracture takes place in 
an oblique direction. The fragments may be brought into apposition by extension from 
the elbow, and retained in that position by adopting the same means as m the preceding 
injury. 

In fracture of the shaft of the humerus immediately below the insertion of the Deltoid, 
the amount of deformity depends greatly upon the direction of the fracture. If the frac- 
ture occurs in a transverse direction, only slight displacement occurs, the upper fragment 
being drawn a little forwards ; but in oblique fracture, the combined actions of the Biceps 
and Brachialis anticus muscles in front, and the Triceps behind, draw upwards the lower 
fragment, causing it to glide over the upper fragment, either backwards or forwards, 
according to the direction of the fracture. Simple extension reduces the deformity, and the 
application of splints on the four sides of the arm will retain the fragments in apposition. 
Care should be taken not to raise the elbow ; but the forearm and hand may he supported 
in a sling. 

Fracture of the humerus (fig. 182) immediatelv above the condyles deserves very attentive 

' 1 8 z. — Fracture of the IIumeru 8 above the 


respond somewhat with those produced by ox mmeniB huuto eqq 

separation .of the epiphysis of the humerus, on ^ ea ‘ 

and with those of dislocation of the radius AHfeUHlI 

and ulna backwards. If the direction of the vHlilljuliwSV 

fracture is oblique from above, downwards, 

and forwards, tne lower fragment is drawn 

upwards and backwards by the Brachialis 

anticus and Biceps in front, and the Triceps 

behind. This injury may be diagnosed from 

dislocation, by the increased mobility in frac- Mil 

ture, the existence of crepitus, and the fact JRfnHjIlMI 

of the deformity being remedied by exten- 

sion, on the discontinuance of which it is ■tiSRI’Klw 

reproduced. The age of the patient is of im- 
portance in distinguishing this form of injury 
from separation of the epiphysis. If fracture 

occurs in the opposite direction to that shown vHff W U 

in the accompanying figure, the lower frag- % 

ment is drawn upwards and forwards, causing ^ hK t~ A 

a considerable prominence in front; and the 

upper fragment projects backwards beneath 

the tendon of the Triceps muscle. — — 

Fracture of the coronoid process of the ulna 
is an accident of rare occuirence, and is 

usually caused by violent action of the Brachialis anticus muscle. The amount of dis- 
placement varies according to the extent of the fracture. If the tip of the process only is 
broken off, the fragment is drawn upwards by the Brachialis anticus on a level with the 
coronoid depression of the humerus, and 

the power of flexion is partially lost. If 183. — Fracture of the Olecranon. 

the process is broken off near its root, the 

fragment is still displaced by the same \ 

muscle; at the same time, on extending \ 

the forearm, partial dislocation backwards \ 

of the ulna occurs from the action of the \ 

Triceps muscle. The appropriate treat- \ 

ment would be to relax the Brachialis \ 

anticus by flexing the forearm, and to re- V 

tain the fragments in apposition by keeping A 

the arm in this position. Union is gene- \\\W 

Tally ligamentous. 1 , E |\\ 

Fracture of the olecranon process (fig. a 'Mi 1 

183) is a more frequent accident, and is vJRjl 

caused either by violent action of the _ 

Triceps muscle, or by a fall or blow upon 
the point of the elbow. The detached 
fragment is displaced upwards, by the 

action of the Triceps muscle, from half 

an inch to two inches ; the prominence of ^ — * 

the elbow is consequently lost, and a deep hollow is felt at the back part of the joint, which 
is much increased on flexing the limb. The patient at the same time loses, more or less, the 
power of extending the forearm. The treatment consists in relating the Triceps by 
extending the limb, and retaining it in the extended position by means of a long straight 



FRACTURES OF THE UPPER EXTREMITY. 


291 


splint applied to the front of the arm ; the fragments are thus brought into closer apposition, 
and may be further approximated by drawing down the upper fragment. Union is generally 
ligamentous. 

Fracture of the neck of the radius is an exceedingly rare accident, and is generally 
caused by direct violence. Its diagnosis is somewhat obscure, on account of the slight 
deformity visible : the injured part being surrounded by a large number of muscles; but 
the movements of pronation and supination are entirely lost. The upper fragment is 
drawn outwards by the Supinator brevis, its extent of displacement being limited by the 
attachment of the orbicular ligament. The lower fragment is drawn forwards and slightly 
upwards by the Biceps, and inwards by the Pronator radii tores, its displacement forwards 
and upwards being counteracted in some degree by the Supinator brevis. The treatment 
essentially consists in relaxing the Biceps, Supinator brevis, and Pronator radii teres 
muscles, by flexing the forearm, and placing it in a position midway between pronation 
and supination, extension having been previously made so as to bring the parts in 
apposition. 


184. — Fracture of the Shaft of the Badius. 



Fracture of the radius (fig. 1 84) is more 
common than fracture of the ulna, on ac- 
count of the connection of tho former bone 
with the wrist. Fracture of the shaft of 
the radius near its centre may occur from 
diieot violence, but more frequently from 
a fall forwards, the weight of the bodv 
being received on the wrist and hand. 
The upper fragment is drawn upwards 
by the Biceps, and inwards by the Pro- 
nator radii teres, bolding a position mid- 
wav between pronation and supination, 
and a degree of fulness in the upper half 
of the forearm is thus produced; the 
lower fragment is drawn downwards and inwards towards the ulna by the Pronator 
quadratus? and thrown into a state of pronation by the same muscle ; at the same time, the 
Sutiinator lonsrus hv elevating the styloid process, into which it is inserted, will serve to 

eTSxS 

counteract tho action of tho Pronator quadratus and Supinator longus, and elevate tho lower 

not a common accident; it is usually caused by 

?r y T n Zenl u ift r* * 

which is the weakest part of the bon . M t i ie ra( ]i ll8 bv the Pronator quadratus, 

but the lower fragment is drawn ou wari fracture and some fulness on the dorsal 

producing a well-marked depression at the seat of ™ cx1enfdon from the 

and palmar surfaces of the forparl1 }- ] , ' fl d d p ] ao Vd j u a position midway between 

* '■« ^ * u “ - ■" u » 

«t .1= <*< «*• vgsssz ssrstti 

may arise from a direct blow, or from i ndi rect the" direction of the 

upwards, sometimes forwards, some 1 nd ’j <:xt( , usor Muscles, producing a degree 

fracture, by the combined actions of the Jlno * 118 aftnl ’ e time the two frag- 

of fulness on the dorsal or palmar surface of tho forearm, ^ & ^ pronatioa: 

ments are drawn into contact by the ro 1 j nwa rds by the Biceps and Pronator 

the upper fragment of the radius is drawn of the ulna is slightly 

radii teres to a higher level than ^ bv extpD8 ; on from the 

1» P W to U» —• P“‘“ “ f “" re * 

of * c. r 

is requisite to prevent the ends of attended to, the radius and ulna may become 

* he ,pp “ ta *““ ot 

fragments. . , - rn dius ffi a 18 0 is usually called Collet's fracture, from 

WW it & i. I—UV 
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produced by the patient falling upon the hand, which receives the entire weight of the 
tody. This fractureusually takes place from half an inch to an inch above the articular 
surface if it occurs in the adult; hut in the child, before the age of sixteen, it is more 
frequently a separation of the epiphysis from the apophysis. The displacement which is 
produced is very considerable, and hears some resemblance to dislocation of the carpus 
backwards, from which it should be carefully distinguished. The lower fragment is drawn 

185. — Fracture of the Lower End of the Radius. 



upwards and backwards behind the upper fragment by the combined actions of the Supinator 
longus and the flexors and the extensors of the thumb and carpus, producing a well-marked 
prominence on the back of the wrist, with a deep depression above it. The upper fragment 
projects forwards, often lacerating the substance of the Pronator quadratus, and is drawn 
by this muscle into close contact with the lower end of the ulna, causing a projection on 
the anterior surface of the forearm, immediately above the carpus, from the flexor tendons 
being thrust forwards. This fracture may be distinguished from dislocation by the de- 
formity being removed on making sufficient extension, when crepitus may be occasionally 
detected ; at the same time, on extension being discontinued, the parts immediately resume 
their deformed appearance. The age of the patient will also assist in determining whether 
the injury is fracture or separation of the epiphysis. The treatment consists in flexing the 
forearm, and making powerful extension from the wrist and elbow, depressing at the same 
time the radial side of the hand, and retaining the parts in that position by well-padded 
pistol-shaped splints. 


MUSCLES ANT) FASCLE OF THE LOWER EXTREMITY. 


The Muscles of the Lower Extremity 
with the different regions of the limb. 

Iliac region. 

Psoas magnus. 

Psoas parvus. 

Iliacus. 

Thigh. 

Anterior femoral region . 

Tensor vaginae femoris. 

Sartorius. 

Rectus. 

Vastus extemus. 

Vastus intemus. 

Crureus. 

Subcrureus. 

Internal femoral region. 

Gracilis. 

Pectineus. 

Adductor longus. 

Adductor brevis. 

Adductor magnus. 


are subdivided into groups, corresponding 
Hip. 

Gluteal regiem. 

Gluteus maximus. 

Gluteus medius. 

Gluteus minimus. 
v Pyriformis. 

Gemellus superior. 

Obturator internus. 

Gemellus inferior. 

Obturator externus. 

Quadratus femoris. 

Posterior femoral region. 

Biceps. 

Semitendinosus. 

S emimembranosus . 

Leg. 

Anterior tibio-fibular region. 

Tibialis anticus. 

Extensor longus digitorum. 

Extensor proprius pollicis. 

Peroneus tertius. 


OF THE LOWER EXTREMITY. 


Posterior tibiofibular region. 
Superficial layer. 
Gastrocnemius. 

Plantaris. 

Soleus. 

Deep layer. 

Popliteus. 

Flexor longus pollicis. 

Flexor longus digitorum. 

Tibialis posticus. 

Fibula r region. 
Peroneus longus. 

Peroneus brevis. 

Foot. 

Dorsal region. 
Extensor brevis digitorum. 
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Plantar region. 

First layer . 

Abductor pollicis. 

Flexor brevis digitorum. 

Abductor minimi digiti. 

Second layer. 

Flexor accessorius. 

Lumbricales. 

Third layer. 

Flexor brevis pollicis. 

Adductor pollicis. 

Flexor brevis minimi digiti. 
Transversus pedis. 

Fourth layer. 

The Interossei. 


v Iliac Region. 

Psoas Magnus. Psoas Parvus. Iliacus. 

Dissection. No detailed description is required for the dissection of these muscles. On the 
removal of the viscera from the abdomen, they are exposed, covered by the peritoneum and 
a thin layer of fascia, the fasciu iliaca. 

iiThe iliac fascia is the aponeurotic layer which lines the back part of the 
abdominal cavity, and encloses the Psoas and Iliacus muscles throughout their 
whole extent. It is thin above ; and becomes gradually thicker below, as it 
approaches the femoral arcli. 

The portion investing the Psoas, is attached, above, to the ligamontum arcuatum 
internum ; internally, to the sacrum ; and by a series of arched processes to the 
intervertebral substances, and prominent margins of the bodies of the vertebra) ; 
the intervals so left, opposite the constricted portions of the bodies, transmitting 
the lumbar arteries and sympathetic filaments of nerves. Externally, this portion 
of the iliac fascia is continuous with the fascia lumboruin. 

The portion investing the Iliacus is connected, externally, to the whole length of 
the inner border of the crest of the ilium ; and internally, to the brim of the true 
pelvis, where it is continuous with the periosteum, and receives the tendon of 
insertion of the Psoas parvus, when that muscle exists. External to the femoral 
vessels, this fascia is intimately connected with Poupart’s ligament, and is con- 
tinuous with the fascia transversalis ; but, as the femoral vessels pass down into 
the thigh, it is prolonged down behind them, forming the posterior wall of the 
femoral sheath. Under the femoral sheath, the iliac fascia surrounds the Psoas 
and Iliacus muscles to their termination, and becomes continuous with the iliac 
portion of the fascia lata. Internal to the femoral vessels, the iliac fascia is 
connected to the iliopectineal line, and is continuous with the pubic portion of the 
fascia lata. The iliac vessels lie in front of the iliac fascia, but all the branches of 
the lumbar plexus, behind it ; it is separated from the peritoneum by a quantity of 
loose areolar tissue. In abscess accompanying caries of the lower part of the 
spine, the matter makes its way to the femoral arch, distending the sheath of the 
Psoas ; and when it accumulates in considerable quantity, this muscle becomes 
absorbed, and the nervous cords contained in it are dissected out, and lie exposed 
in the cavity of the abscess ; the femoral vessels, however, remain intact, and the 
peritoneum seldom becomes implicated. 

Remove this fascia, and the muscles of the iliac region will be exposed. 

The Psoas Magnus (fig. 1 87) is along fusiform muscle, placed on the side of 
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the lumbar region of the spine and margin of the pelvis. It arises from the sides 
of the bodies, from the corresponding intervertebral substances, and from the front 
of the bases of the transverse processes of the last dorsal and all the lumbar ver- 
tebrae. The muscle is connected to the bodies of the vertebrae by five slips ; each 
slip is attached to the upper and lower margins of two vertebrae, and to the inter- 
vertebral substance between them ; the slips themselves being connected by the 
tendinous arches which extend across the constricted part of the bodies, and 
beneath which pass the lumbar arteries and sympathetic nervouB filaments. These 
tendinous arches also give origin to muscular fibres and protect the blood-vessels 
and nerves from pressure during the action of the muscle. The first slip is 
attached to the contiguous margins of the last dorsal and first lumbar vertebrae ; 
the last, to the contiguous margins of the fourth and fifth lumbar, and to the 
intervertebral substance. From these points, the muscle passes down across the 
brim of the pelvis, and diminishing gradually in size, passes beneath Poupart’s 
ligament, and terminates in a tendon, which, after receiving the fibres of the 
Iliacus, is inserted into the lesser trochanter of the femur. 

Relations. In the lumbar region. By its anterior surface , which is placed behind 
the peritoneum, with the ligamentum arcuatum internum, the kidney, Psoas 
parvus, renal vessels, ureter, spermatic vessels, genito-crural nerve, the colon, and 
along its pelvic border, with the common and external iliac artery and vein. By 
its posterior surface, with the transverse processes of the lumbar vertebrae and the 
Quadratus lumborum, from which it is separated by tho anterior lamella of the 
aponeurosis of the Transversalis. The anterior crural nerve is at first situated in 
the substance of the muscle, and emerges from its outer border at the lower part. 
The lumbar plexus is situated in tho posterior part of the substance of the muscle. 
By its inner side, the muscle is in relation with tho bodies of the lumbar vertebrae, 
the lumbar arteries, the sympathetic ganglia, and their branches of communication 
with the spinal nerves ; the lumbar glands ; the vena cava on the right, and the 
aorta on the left side. In the thigh it is in relation, in front, with the fascia lata ; 
behind, with the capsular ligament of the hip, from which it is separated by a 
synovial bursa, which sometimes communicates with the cavity of the joint 
through an opening of variable size ; by its inner border, with the Pectineus and 
the femoral artery, which slightly overlaps it; by its outer border , with the 
anterior crural nerve and Iliacus muscle. 

The Psoas Parvus is a long slender muscle, placed in front of the preceding. 
It arises from the sides of the bodies of the last dorsal and first lumbar vertebras, 
and from the intervertebral substance between them. It forms a small flat 
muscular bundle, which terminates in a long, flat tendon, inserted into the ilio- 
pectineal eminence, and continuous, by its outer border, with the iliac fascia. 
This muscle is present, according to M. Theile, in one out of every twenty subjects 
examined. 

Relations. It is covered by the peritoneum, and at its origin by the ligamentum 
arcuatum internum ; it rests on the Psoas magnus. 

The Iliacus is a flat radiated muscle, which fills up the whole of the internal 
iliac fossa. It arises from the iliac fossa, and inner margin of the crest of the 
ilium ; behind, from the ilio-lumbar ligament, and base of the sacrum ; in front, 
from the anterior superior and anterior inferior spinous processes of the ilium, from 
the notch between them, and by a few fibres from the capsule of the hip-joint. 
The fibres converge to be inserted into the outer side of the tendon of the Psoas, 
some of them being prolonged into the oblique line which extends from the lesser 
trochanter to the linea aspera. 

Relations. Within the pelvic : by its anterior surface, with the iliac fascia, which 
separates the muscle from the peritoneum, and with the external cutaneous nerve ; 
on the right side, with the caecum ; on the left side, with the sigmoid flexure of 
the colon. By its posterior surface, with the iKac fossa. By its u inner border , with 
the Psoas magnus, and^ anterior crural nerve. In the thigh, it is in relation, by its 
anterior surface , with the fascia lata, Rectus and Sartorius ; behind, with the 
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capsule of the hip-joint, a synovial bursa common to it and the Psoas magnus 
being interposed. 

Nerves. The Psoas is supplied by the anterior branches of the lumbar nerves, 
the Iliacus by the anterior crural. 

Actions . The Psoas and Iliacus muscles, acting from above, flex the thigh upon 
the pelvis, and, at the same time, rotate the femur outwards, from the obliquity of 
their insertion into the inner and back part of that bone. Acting from below, the 
femur being fixed, the muscles of both sides bend the lumbar portion of the spine 
and pelvis forwards. They also serve to maintain the erect position, by support- 
ing the spine and pelvis upon the femur, and assist in raising the trunk when the 
body is in the recumbent posture. 

The Psoas parvus is a tensor of the iliac fascia. 


Anterior Femoral Region. 


Tensor Vaginae Femoris. 
Sartorius. 

Rectus. 


Vastus Extemus. 
Vastus Internus. 
Crureus. 


Subcrureus. 


Dissection. To expose the muscles and fascia) in this region, make an incision along Pou- 
part’s ligament, from the spine of the ilium to the pubes, a vertical incision from the centre 
of this, along the middle line of the thigh to below the knee-joint, and a transverse incision 

from the innor to the outer side of the leg, at 
oc a- n j t? i. the lower end of the vertical incision. The 

1 8 6. Dissection of Lower Extremity. fl of inteffU mont having been removed, 

iront view. the superficial and deep fascia) should be 

examined. The more advanced student would 
I | commence the study of this region by an 

/ \ examination of the anatomy of femoral her- 

nia, and Scarpa’s triangle, the incisions for 
I \ V the dissection of which are marked out in 

/ \ \ the accompanying figure. 


i . Dissection 

\ °f 

1 FEMORAL HERNIA, 

l , * 

SCARPAS TRIANGLE 


Z . FRONT of THI GH 


FRONT of LEO 


£ , DORSUM of FOOT 


Fascije of the Thigh. 

j The superficial fascia forms a con- 
tinuous layer over the whole of the 
lower extremity, consisting of areolar tis- 
sue, containing in its meshes much adipose 
matter, and capable of being separated 
into two or more layers, between which 
are found tho superficial vessels and 
nerves. It varies in thickness in differ- 
ent parts of tlie limb ; in the sole of the 
foot it is so thin, as to be scarcely demon- 
strable, the integument being closely ad- 
herent to the deep fascia beneath, but in 
the groin it is thicker, and the two layers 
are separated from one another by the 
superficial inguinal glands, the internal 
saphenous vein, and several smaller ves- 
sels. Of these two layers, the super- 
ficial is continuous above with the super- 
ficial fascia of the abdomen, the deep 
layer becoming blended with the fascia 
lata, a little below Poupart’s ligament. 
The deep layer of superficial fascia is in- 
timately adherent to the margins of the 
saphenous opening in the fascia lata, and 
pierced in this situation by numerous 
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small blood and lymphatic vessels : hence 
the name cribriform fascia , which has 
been applied to it. Subcutaneous burses 
are found in the superficial fascia over 
the patella, point of the heel, and pha- 
langeal articulations of the toes. 

\ The deep fascia of the thigh is exposed 
on the removal of the superficial fascia, 
and is named, from its great extent, the 
fascia lata ; it forms a uniform investment 
for the whole of this region of the limb, 
but varies in thickness in different parts ; 
thus, it is thickest in the upper and outer 
part of the thigh, whore it receives a 
fibrous expansion from the Gluteus maxi - 
mus muscle, and the Tensor vaginas femoris 
is inserted between its layers : it is very 
thin behind, and at the upper and inner 
part, where it covers the Adductor muscles, 
and again becomes stronger around the 
knee, receiving fibrous expansions from 
the tendon of the Biceps externally, and 
from the Sartorius, Gracilis, Semitendi- 
nosus, and Quadriceps extensor cruris in 
front. The fascia lata is attached, above, 
to Poupart’s ligament, and the crest of the 
ilium ; behind, to the margin of the sa- 
crum and coccyx; internally, to the pubic 
arch, and pectineal line; and below, to all 
the prominent points around the knee- 
joint, the condyles of the femur, tubero- 
sities of the tibia, and head of the fibula. 
That portion which invests the Gluteus 
medius (the Gluteal aponeurosis) is very 
thick and strong, and gives origin, by its 
inner surface, to some of the fibres of 
that muscle ; at the upper border of the 
Gluteus maximus, it divides into two 
layers, the upper of which, very thin, 
covers the surface of the Gluteus maxi- 
mus, and is continuous below with the 
fascia lata : the deep layer is thick above, 
where it blends with the great sacro- 
sciatic ligament, thin below, where it se- 
parates the Gluteus maximus from the 
deeper muscles. From the inner surface 
of the fascia lata, are given off two strong 
intermuscular septa, which are attached 
to the whole length of the linea aspera; the 
external and stronger one, which extends 
from the insertion of the Gluteus maximus 
to the outer condyle, separates the Vastus 
extemus in front from the short head of 
the Biceps behind, and gives partial ori- 
gin to those muscles ; the inner one, the 
thinner of the two, separates the Vastus 
internus from the Adductor muscles. 


187. — Muscles of the Iliac and Anterior 
Femoral Regions. 
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Besides these, there are numerous smaller septa, separating the individual muscles, 
and enclosing each in a distinct sheath. At the upper and inner part of the thigh, 
a little below Poupart’s ligament, a large oval-shaped aperture is observed after 
the superficial fascia has been cleared off: it transmits the internal saphenous 
vein, and other smaller vessels, and is termed the saphenous opening. In order 
more correctly to consider the mode of formation of this aperture, the fascia lata 
is described as consisting, in this part of the thigh, of two portions, an iliac por- 
tion, and a pubic portion. 

4 The iliac portion is all that part of the fascia lata on the outer Bide of the 
saphenous opening. It is attached, externally, to the crest of the ilium, and its 
anterior superior spine, to the whole length of Poupart’s ligament, as far internally 
as the spine of the pubes, and to the pectineal line in conjunction with Gimbemat's 
ligament. From the spine of the pubes, it is reflected downwards and outwards, 
forming an arched margin, the superior cornu, or outer boundary of the saphenous 
opening ; this margin overlies, and is adherent to the anterior layer of the sheath 
of the femoral vessels ; to its edge is attached the cribriform fascia, and, below, 
it is continuous with the pubic portion of the fascia lata. 

The pubic portion is situated at the inner side of the saphenous opening; at the 
lower margin of this aperture it is continuous with the iiiac portion ; traced 
upwards, it is seen to cover the surfaco of the Peetineus muscle, and passing 
behind the sheath of the femoral vessels, to which it is closely united, is con- 
tinuous with the sheath of the Psoas and Iliacus muscles, and is finally lost in the 
fibrous capsule of the hip-joint. This fascia is attached above to the pectineal line 
in front of the insertion of the aponeurosis of the External oblique, and internally 
to the margin of the pubic arch. From this description it may be observed, that 
the iliac portion of the fascia lata passes in front of the femoral vessols, and the 
pubic portion behind them, so that an apparent aperture exists between the two, 
through which the internal saphenous joins the femoral vein.* 

The fascia should now be removed from the surface of the muscles. This may be effected 
by pinching it up between the forceps, dividing it, and separating it from each muscle iti the 
course of its fibres. 


The Tensor Vagin ce Fern oris is a short flat muscle, situated at the upper and 
outer side of the thigh. It arises from the anterior part of the outer lip of the 
crest of the ilium, and from the outer surface of the anterior superior spinous 
process, between the Gluteus modius and Sartorius. The muscle passes obliquely 
downwards, and a little backwards, to be inserted into the fascia lata, about one- 


fourth down the outer side of the thigh. 

Relations. By its superficial surface , with the fascia lata and the integument. 
By its deep surface , with the Gluteus medius, Rectus femons, Vastus externus, 
and the ascending branches of the external circumflex artery. By its anterior 
border , with the Sartorius, from which it is separated below by a triangular space, 
in which is seen the Rectus femoris. By its posterior border, with the Gluteus 

^ The Sartorius, the longest muscle in the body, is flat, narrow, and n band-like : 
it arises by tendinous fibres from the anterior superior spinous process ot the 
ilium and upper half of the notch below it, passes obhquely across the upper and 
anterior part of the thigh, from the outer to the inner side of the limb, then 
descends vertically, as far as the inner side of the knee, passing behind the inner 
condyle of the femur, and terminates in a tendon, which curving obliquely for- 
wards, expands into a broad aponeurosis, inserted into the upper part of the inner 
surface of the shaft of the tibia, nearly as far forwards as 

sion covers the insertion of the tendons of the Gracilis and Semitendmosus, with 
which it is partially united, a synovial bursa being mterposed between them. 
An offset is derived from this aponeurosis, which blends with the fibrous capsule 


* These parts will be again more particularly described with the anatomy of Hernia. 
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of the knee-joint, and another, given off from its lowest border, blends with the 
fascia on the inner side of the leg. The relations of this muscle to the femoral 
artery should be carefully examined, as its inner border forms the chief guide in 
tying the artery. In the upper third of the thigh, it forms, with the Adductor 
longoa, the side of a triangular space, Scarpa’s triangle, the base of which, turned 
upwards, is formed by Poupart’s ligament ; the femoral artery passes perpendicu- 
larly through the centre of this space from its base to its apex. In the middle 
third of the thigh, the femoral artery lies first along the inner border, and then 
beneath the Sartorius. 

Relations. By its superficial surface , with the fascia lata and integument. By 
its deep surface, with the Iliacus, Psoas, Rectus, Vastus intemus, anterior crural 
nerve, sheath of the femoral vessels, Adductor longus, Adductor magnus, Gracilis, 
long saphenous nerve, and internal lateral ligament of the knee-joint. 

V The Quadriceps extensor includes the four remaining muscles on the front of 
the thigh. It is the great Extensor muscle of the leg, forming a large fleshy mass, 
which covers the front and sides of the femur, being united below into a single 
tendon, attached to the tibia, and above subdividing into separate portions, which 
have received distinct names. Of these, one occupying the middle of the thigh, 
connected above with the ilium, is called the Rectus femoris , from its straight 
course. The other divisions lie in immediate connection with the shaft of the 
femur, which they cover from the condyles to the trochanters. The portion on 
the outer side of the femur is termed the Vastus externus ; that covering the inner 
side, the Vastus intemus • and that covering the front of the femur, the Grureus. 
The two latter portions are, however, so intimately blended, as to form but one 
muscle. 

N The Rectus femoris is situated in the middle of the anterior region of the thigh ; 
it is fusiform in shape, and its fibres are arranged in a bi peppiftff in manner. It 
arises by two tendons ; one, the straight tendon, from the anterior inferior spinous 
process of the ilium ; the other is flattened, and curves outwards, to be attached 
to a groove above the brim of the acetabulum ; this is the reflected tendon of the 
Rectus, it unites with the straight tendon at an acute angle, and then spreads into 
an aponeurosis, from which the muscular fibres arise. The muscle terminates in 
a broad and thick aponeurosis, which occupies the lower two-thirds of its posterior 
surface, and gradually becoming narrowed into a flattened tendon, is inserted into 
the patella in common with the Vasti and Crureus. 

Relations. By its superficial surface , with the anterior fibres of the Gluteus 
medius, the Tensor vagina) femoris, Sartorius, and the Psoas and Iliacus ; by its 
lower three-fourths, with the fascia lata. By its posterior surface , with the hip- 
joint, the external circumflex vessels, and the Crureus and Vasti muscles. 

The three remaining muscles have been described collectively by some anatomists, 
separate from the Rectus, under the name of the Triceps extensor cruris ; in order 
to expose them, divide the Sartorius and Rectus across the middle, and turn them 
aside, when the muscles in question will be fully brought into view. 

* The Vastus externus is the largest part of the Quadriceps extensor. It arises by 
a broad aponeurosis, which is attached to the anterior border of the great tro- 
chanter, to a horizontal ridge on its outer surface, to a rough line, leading from 
the trochanter major to the linea aspera, and to the whole length of the outer lip 
of the linea aspera ; this aponeurosis covers the upper three- fourths of the muscle, 
and from its inner surface, many fibres arise. A few additional fibres arise from 
the tendon of the Gluteus maximus, and from the external intermuscular septum 
between the Vastus externus, and short head of the Biceps. The fibres form a 
large fleshy mass, which is attached to a strong aponeurosis, placed on the under 
surface of the muscle at its lowest part ; this becomes contracted and thickened 
into a flat tendon, which is inserted into the outer part of the upper border of the 
patella, blending with the great extensor tendon. 

Relations. By its superficial surface , with the Rectus, the Tensor vaginee 
femoris, the fascia lata, and the Gluteus maximus, from which it is separated by a 
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synovial bursa. By its deep surface, with the Crureus, some large branches of the 
external circumflex artery and anterior crural nerve being interposed. 

The Vastus Internus and Crureus , are so inseparably connected together, as to 
form but one muscle, as which it will be accordingly described. It is the smallest 
portion of the Quadriceps extensor. The anterior portion of it, covered by the 
Rectus, is called the Crureus ; the internal portion, which lies immediately beneath 
the fascia lata, the Vastus Intemus. It arises by an aponeurosis, which is attached 
to the lower part of the line that extends from the inner side of the neck of the 
femur to the linea aspera, from the whole length of the inner lip of the linea aspera, 
and internal intermuscular septum. It also arises from nearly tho whole of the 
internal, anterior, and external surfaces of the shaft of the femur, limited, above, 
by the line between the two trochanters, and extending, below, to within the lower 
fourth of tho bone. From these different origins, the fibres converge to a broad 
aponeurosis, which covers the anterior surface of the middle portion of the musclo 
(the Crureus), and the deep surface of the innor division of the muscle (the Vastus 
internus), and which gradually narrows up to its insertion into the patella, whero 
it blends with the other portions of the Quadriceps extensor. 

Relations . By its superficial surface , with the Psoas and Iliacus, the Rectus, 
Sartorius, Pectineus, Adductors, and fascia lata, femoral vessels, and saphenous 
nerve. By its deep surface , with the femur, subcrureus, and synovial membrane 
of the knee-joint. 

The student will observe the striking analogy that exists between the Quadriceps 
extensor, and the Triceps muscle in tho upper extremity. So close is this simi- 
larity, that M. Cruveilhier has described it under the name of the Triceps femoralis . 
Like the Triceps brachialis, it consists of three distinct divisions, or heads ; a middle 
or long head, analogous to tho long head of the Triceps, attached to the ilium, 
and two other portions which may be called the external and internal heads of the 
Triceps femoralis. TheRC, it will be noticed, are strictly analogous to the outer 
and inner heads of the Triceps brachialis. 

The tendons of the different portions of the Quadriceps extensor unite at tho 
lower part of the thigh, so as to form a single strong tendon, which is inserted 
into the upper part of the patella. More properly, the patella may be regarded as 
a sesamoid bone, developed in the tendon of the Quadriceps ; and the ligamentum 
patelloe, which is continued from the lower part of the patella to the tuberosity of 
the tibia, 'as the proper tendon of insertion of the muscle. A synovial bursa is 
interposed between the tendon and the upper part of the tuberosity of the tibia. 
From the tendons corresponding to the Vasti, a fibrous prolongation is derived, 
which is attached below to the upper extremities of the tibia and fibula, and 
which serves to protect the knee-joint, being strengthened on its outer side by the 
fascia lata. 

The Subcrureus is a small muscle, usually distinct from the Crureus, but occa- 
sionally blended with it, which arises from the anterior surface of the lower part 
of the shaft of the femur, and is inserted into the upper part of the synovial pouch 
that extends upwards from the knee-joint behind the patella. It sometimes consists 
of two separate muscular bundles. 

Nerves. The Tensor vaginae femoris is supplied by the superior gluteal nerve ; 
the other muscles of this region, by branches from the anterior crural. 

Actions. The Tensor vaginse femoris is a tensor of the fascia lata ; continuing 
its action, the oblique direction of its fibres enables it to rotate the thigh inwards. 
In the erect posture, acting from below, it will serve to steady the pelvis upon the 
head of the femur. The Sartorius flexes the leg upon the thigh, and, continuing 
to act, flexes the thigh upon the pelvis, at the same time drawing the limb inwards, 
so as to cross one leg over the other. Taking its fixed point from the leg, it 
flexes the pelvis upon the thigh, and, if one muscle acts, assists in rotating the 
pelvis. The Quadriceps extensor extends the leg upon the thigh. Taking its 
fixed point from the leg, as in standing, this musclo will act upon the femur, 
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supporting it perpendicularly upon the head of the tibia, and thus maintaining the 
entire weight of the body. The Rectus muscle assists the Psoas and Hiacus, in 
supporting the pelvis and trunk upon the femur, or in bending it forwards. 


Internal Femoral Region. 

Gracilis. 

Pectineus. 

Adductor Longus. 

Adductor Brevis. 

Adductor Magnus. 

Dissection, These muscles are at once ex- 
posed by removing the fascia from the fore- 
part ana inner side of the thigh. The limb 
should be abducted, so as to render the muscles 
tense, and easier of dissection. 

(The Gracilis (fig. 187, 190) is the most 
superficial muscle on the inner side of 
the thigh. It is thin and flattened, broad 
above, narrow and tapering below. It 
arises by a thin aponeurosis between two 
and three inches in breadth, from the 
inner margin of the ramus of the pubes 
and ischium. The fibres pass vertically 
downwards, and terminate in a rounded 
tendon which passes behind the internal 
condyle of the femur, and curving round 
the inner tuberosity of the tibia, becomes 
flattened, and is insert^ into the upper 
part of the inner surface of the shaft of 
the tibia, below the tuberosity. )The ten- 
don of this muscle is situated immediately 
above that of the Semitendinosus, and 
beneath the aponeurosis of the Sartorius, 
with which it is in part blended. As it 
passes across the internal lateral ligament 
of the knee-joint, it is separated from it 
by a synovial bursa common to it and the 
Semitendinosus muscle. 

Relations. By its superficial surface , 
with the fascia lata and the Sartorius be- 
low ; the internal saphenous vein crosses 
it obliquely near its lower part, lying 
superficial to the fascia lata. By its deep 
surface , with the three Adductors, and 
the internal lateral ligament of the knee- 
joint. 

The Pectineus (fig. 187) is a flat quad- 
rangular muscle, situated at the anterior 
part of the upper and inner aspect of the 
thigh. It arises from the linea ilio-pecti- 
nea, from the surface of bone in front of it, 
between the pectineal eminence and spine 
of the pubes, and from a tendinous pro- 
longation of Gimbernat’s ligament, which 
is attached to the crest of the pubes, and 
is continuous with the fascia covering the 


188. — Deep Muscles of the Internal Femoral 
Region. 
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outer surface of the muscle ; the fibres pass downwards, backwards, and outwards, 
to be in ggrte d into a rough line leading from the trochanter minor to the linea 
aspera. 

Relations. By its anterior surface , with the pubic portion of the fascia lata, 
which separates it from the femoral vessels and internal saphenous vein. By its 
posterior surface , with the hip joint, the Adductor brevis and Obturator externus 
muscles, the obturator vessels and nerve being interposed. By its outer border , 
with the Psoas, a cellular interval separating them, upon which lies the femoral 
artery. By its inner border , with the margin of the Adductor longus. 

The Adductor Longus , the most superficial of the three Adductors, is a flat 
triangular muscle, lying on the same plane as the Pectineus, with which it is often 
blended above. It arises, by a flat narrow tendon, from the front of the pubes, at 
the angle of junction of the crest with the symphysis ; and soon expands into a 
broad fleshy belly, which, passing downwards, backwards, and outwards, is 
inserted, by an aponeurosis, into the middle third of the linea aspera, between the 
Y astusmternus and the Adductor magnus. 

Relations. By its anterior surface , with the fascia lata, and, near its insertion, 
with the femoral artery and vein. By its posterior surface , with the Adductor 
brevis and magnus, the anterior branches of the obturator vessels and nerve, and 
with the profunda artery and vein near its insertion. By its outer border , with 
the Pectineus. By its mu or border , with the Gracilis. 

The Pectineus and Adductor longus should now he divided near their origin, and turned 
downwards, when the Adductor brevis and Obturator externus will ho exposed. 

The Adductor Brevis is situated immediately beneath the two preceding muscles. 
It is somewhat triangular in form, and arises by a narrow origin from the outer 
surface of the descending ramus of the pubes, between the Gracilis and Obturator 
externus Its fibres, passing backwards, outwards, and downwards, arc inserted, 
by an aponeurosis, into the upper part of the linea aspera, immediately behind the 
Pectineus and upper part of the Adductor longus. , 

Relations. By its anterior surface, with the Pectineus, Adductor longus, and 
anterior branches of the obturator vessels and nerve. By its posterior surface, 
with the Adductor magnus, and posterior branches of the obturator vessels and 
nerve. By its outer border, with the Obturator externus, and conjoined tendon 
of the Psoas and Iliacus. By its inner border, with the Gracilis and Adductor 
magnus. This muscle is pierced, near its insertion, by the middle perforating 
branch of the profunda artery. 

The Adductor brevis should now bo cut away near its origin, and turned outwards, when 
the entire extent of the Adductor magnus will he exposed. 

\f The Adductor Magnus is a large triangdarmuscleformiuga 
the muscles on the inner, and those on the hack of the thig • * 

a small part of the descending ramus of the pubes, from the a pending 
the ischium, and from the outer margin and under ^^^“ry short, 
ischium. Those fibres which arise from the ramus of the pubes ^ 

horizontai indirection and are £ ° e ^ . those from the 

downwards and — ^ 

of obliquity, to bo inserted, by means of a broad a P° ne ^°“^ rc t ation below . Th e 
of the linea aspera and the upper pa o i s m i^er ^ reg wb j cb ar i Be from 

internal portion of the muscle, consis ^ cons i 8 ting of coarse bundles 

the tuberosity of the ischium, forms a ofthe thigh 

which descend almost vertical y, m tubercle above the inner condyle 

in a rounded tendon, which is To the line leading upwards 

of the femur, being connected y Betw ^ n the two portions of the muscle, 
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the femoral vessel into the popliteal space. The external portion of the muscle 
is pierced by four apertures : the three superior, for the three superior perforating 
arteries ; the fourth, for the passage of the profunda. This muscle gives off an 
aponeurosis, which passes in front of the femoral vessels, and joins with the Vastus 
intemus. 

Relations. By its anterior surface , with the Pectineus, Adductor brevis, Ad- 
ductor longus and the femoral vessels. By its posterior surface , with the great 
sciatic nerve, the Gluteus maximus, Biceps, Semitendinosus, and Semimembra- 
nosus. By its superior or shortest border , it lies parallel with the Quadratus 
femoris. By its internal or longest border , with the Gracilis, Sartorius, and fascia 
lata. By its external or attached border , it is inserted into tho femur behind the 
Adductor brevis and Adductor longus, which separate it from the Vastus internus ; 
and in front of the Gluteus Maximus and short head of the Biceps, which separate 
it from the Vastus externus. 

Nerves. All the muscles of this group are supplied by the obturator nerve. 
The Pectineus receives additional branches from the accessory obturator and 
anterior crural ; and the Adductor magnus an additional branch from the great 
sciatic. 

Actions. The Pectineus and three Adductors adduct the thigh powerfully ; they 
are espocially used in horse-exercise, the flanks of tho horse being grasped 
between the knees by the action of these muscles'. In consequence of the obliquity 
of their insertion into the linea aspera, they rotate the thigh outwards, assisting the 
external Rotators, and when the limb has been adducted, they draw it inwards, 
carrying the thigh across that of the opposite side. The 1 ^ctineus and Adductor 
brevis and longus assist the Psoas and Iliacus in flexing the thigh upon the pelvis. 
In progression, also, all these muscles assist in drawing forwards the hinder limb. 
The Gracilis assists the Sartorius in flexing the leg and drawing it inwards ; it is 
also an Adductor of the thigh. If the lower extremities are fixed, these muscles 
may take their fixed point from below and act upon the pelvis, serving to maintain 
the body in the erect posture ; or, if their action is continued, to flex the pelvis 
forwards upon the femur. 

Gluteal Region. 


Gluteus Maximus. 
Gluteus Medius. 
Gluteus Minimus. 
Pyriformis. 


Gemellus Superior. 
Obturator Intemus. 
Gemellus Inferior. 
Obturator Externus. 


Quadratus Femoris. 


Dissection (fig. 189). The subject should be turned on its face, a block placed beneath the 
pelvis to make the buttocks tense, and the limbs allowed to hang over the end of the table, 
with the foot inverted, and the thigh abducted. Make an incision through the integument 
along the back part of the crest of the ilium and margin of the sacrum to the tin of the 
coccyx, and carry a second incision from that point obliquely downwards and outwaras to tho 
outer side of the thigh, four inches below tho great trochanter. Tho portion of integument 
included between these incisions, together with the superficial fascia, is to be removed in 
the direction shown in the figure, when the Gluteus maximus and the dense fascia covering 
the Gluteus medius will be exposed. 

5 

The Ohiteus Maximus (fig. 190), the most superficial muscle in tbe glutoal region, 
is a very broad and thick fleshy mass, of a quadrilateral shape, Which forms the pro- 
minence of the nates. Its large size is one of the most characteristic points in 
the muscular system in man, connected as it is with the power he has of maintain- 
ing the trunk in the erect posture. In structure the muscle is remarkably coarse, 
being made up of muscular fasciculi lying parallel with one another, and collected 
together into large bundles, separated by deep cellular intervals. It arises from 
the superior curved line of the ilium, and the portion of bone including tbe crest, 
immediately behind it ; from the posterior surface of the last piece of the sacruj|n, 
tiie side of the coccyx, and posterior surface of the great sacro-sciatic arid 
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posterior sacro-iliac ligaments. The fibres are directed obliquely downwardsfand 
outwards ; those forming the upper and larger portion of the muscle (after con- 
verging somewhat) terminate in a thick 


189. — Dissection of Lower Extremity. 
Posterior View. 


tendinous lamina, which passes across the 
great trochanter, and is inserted into the 
fascia lata covering the outer side of the 
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thigh, the lower portion of tho muscle being 
inserted into tho rough line leading from 
tho great trochanter to the linca aspera, 
between the Vastus extemus and Adductor 
magnus. 

Three synovial bur see are usually found 
separating the under surface of this muscle 
from the eminences which it covers. Ono 
of these, of large size, and generally multi- 
locular, separates it from the great trochanter. 
A second, often wanting, is situated on the 
tuberosity of the ischium. A third is found 
between tho tendon of this muscle and the 
Vastus extemus. 

delations . By its superficial surface , with 
a thin fascia, which separates it from the 
subcutaneous tissue. By its deep surface , 
from above downwards, with tho ilium, 
sacrum, coccyx, and great sacro-sciatic 
ligament, part of the Gluteus medius, Pyri- 
formis, Gemclli, Obturator internus, Quadra- 
tus femoris, the tuberosity of tho ischium, 
great trochanter, tho origin of the Biceps, 
Semitendinosus, Semimembranosus, and Ad- 
ductor magnus muscles. The gluteal ves- 
sels and superior gluteal nerve are seen 
issuing from the pelvis above the Pyriformis 
muscle, tho ischiatic and internal pudic 
vessels and nerves, and the nerve to the 
Obturator internus muscle below it. Its 
upper border is thin, and connected with 
the Gluteus medius by the fascia lata. Its 
lower border , free and prominent, forms the 
fold of the nates, and is directed towards 


the perineum. 

Dissection Now divide the Gluteus maximus near its origin, by a vertical incision carried 
from Tts upper toTts lower border: a cellular internal will be exposed, separating it from 

the Gluteus medius and External rotator muscles beneath. foose Seote 

dfltJi r*w. and the lower portion turned outwards, the loose areoiax 

major and tuberosity of the ischium 

. 4Viia rmtanlrt 


tissue filling up the interspace between the trochanter nwjor and tuheroeity off 

being removed, the parts already enumerated as exposed by t 

will be seen. , 

The Gluteus Medius is a broad, thick, radiated muscle, situated on the ou r 
surface of the pelvis. Its posterior third is covered by the GJuteus maxunus, 1 s 
anterior two-thirds by the fascia lata, which separates it from the ^mtegn • 
It arises from the outer surface of the ilium, between tho superior and miMc 
curved lines, and from the outer lip of that portion of the crest which ^tween 
them ; it also arises from the dense fascia covering its a " tenor P^; P® 
converge to a strong flattened tendon, which is inserted into the oblique line which 
traverses the out/surface of the great froebanter A synovial 
the tendon of the muscle from tho surface of the trochanter m front of it 


insertion. 
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Relations . By its superfi- 
cial surface, with the Gluteus 
maximus behind, the Tensor 
vaginae femoris, and deep fas- 
cia in front. By its deep 
surface, with the Gluteus mi- 
nimus and the gluteal vessels 
and superior gluteal nerve. 
Its anterior border is blended 
with the Gluteus minimus. 
Its posterior border lies pa- 
rallel with the Pyriformis, 
the gluteal vessels interve- 
ning. 

This muscle should now be 
divided near its insertion and 
turned upwards, when the Glu- 
teus minimus will be exposed. 

The Gluteus Minimus , the 
smallest of the three glutei, 
is placed immediately beneath 
the preceding. It is fan- 
shaped, arising from the outer 
surface of the ilium, between 
the middle and inferior curved 
lines, and behind, from the 
margin of the great sacro- 
sciatic notch ; the fibres con- 
verge to the deep surface of 
a radiated aponeurosis, which, 
terminating in a tendon, is 
inserted into an impression 
on the anterior border of the 
great trochanter. A synovial 
bursa is interposed between 
the tendon and the great tro- 
chanter. 

Relations. By its superfi- 
cial surface , with the Gluteus 
medius, and the gluteal vessels 
and superior gluteal nerve. 
By its deep surface , with the 
ilium, the reflected tendon of 
the Rectus femoris, and cap- 
sular ligament of the hip- 
joint. Its anterior margin is 
blended with the Gluteus me- 
dius. Its posterior margin is 
often joined with the tendon 
of the Pyriformis. 

The Pyriformis is a flat 
muscle, pyramidal in shape, 
lying almost parallel with 
the lower margin of the Glu- 
teus minimus. It is situ- 
ated partly within the pelvis 
at its posterior part, and partly 
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at the back of the hip joint. It arises from the front of the sacrum by three 
fleshy dictations, attached to the portions of bone between the first, second, third, 
and fourth anterior sacral foramina, and also from the grooves leading from the 
foramina : a few fibres also arise from the margin of the great sacro-sciatic fo- 
ramen, and from the anterior surface of the great sacro- sciatic ligament. The 
muscle passes out of the pelvis through the great sacro-sciatic foramen, the upper 
part of which it fills, and is inserted, by a rounded tendon, into the upper border 
of the great trochanter, being generally blended with the tendon of the Obturator 
intemus. 

Relation*. By its anterior surface, within the pelvis, with the Rectum (especially 
on the left side), the sacral plexus of nerves, and the internal iliac vessels ; external 
to the pelvis , with the os innominatum and capsular ligament of the hip joint. By 
its posterior surface T within the pelvis, with the sacrum ; and external to it, with the 
Gluteus maximus. By its upper border, with the Gluteus medius, from which it is 
separated by the gluteal vessels and superior gluteal nerve. By its lower border , 
with the Gemellus superior ; the ischiatic vessels and nerves, the internal pudic 
vessels and nerve, and the nerve to the Obturator internus, passing from the pelvis 
in the interval between the two muscles. 

Dissection . The next muscle, as well as the origin of the Pyriformis, can only Be seen when 
the pelvis is divided, and the viscera removed. 

The Obturator membrane is a dense layer of interlacing fibres, which completely 
closes the obturator foramen, except at its upper and outer part, where a small 
oval canal is left for the obturator vessels and nervo. Each obturator muscle is 
connected with this membrane. 

The Obturator Intemus, like the preceding muscle, is situated partly within 
the cavity of the pelvis, partly at the back of the hip joint. It arises from the 
inner surface of the anterior and external wall of the pelvis, around the inner side 
of the obturator foramen, being attached to the descending ramus of the pubes, 
and the ascending ramus of the ischium, and at the side to the inner surface of 
the body of the ischium, between the margin of the obturator foramen in front, 
the great sacro-sciatic notch behind, and the brim of the true pelvis above. It , 
also arises from the inner surface of the obturator membrane and from the jam- 
dinous arch which completes the canal for the passage of the obturator vessels and 
nerve. The fibres are directed backwards and downwards, and terminate in four 
or five tendinous bands, which are found on its deep surface ; these bands are re- 
flected at a right angle over the inner surface of the tuberosity of the ischium, 
which is grooved for their reception : the groove is covered with cartilage, and 
lined with a synovial bursa. The muscle leaves the pelvis by the lesser sacro-sciatic 
notch ; and the tendinous bands unite into a single flattened tendon, which passes 
horizontally outwards, and, after receiving the attachment of the Gemelli, is in- 
serted into the upper border of the great trochanter in front of the Pyriformis. A 
synovial bursa, narrow and elongated in form, is usually found between the tendon 
of this muscle and the capsular ligament of the hip : it occasionally communicated 
with that between the tendon and the tuberosity of the ischium, the two forming 
a single sac. 

In order to display the peculiar appearances presented By the tendon of this muscle, it 
must he divided near its insertion and reflected outwards. 

Relations . Within the pelvis , this muscle is in relation, by its anterior surfcbce t 
with the obturator membrane and inner surface of the anterior wall of the pelvis ; 
by its posterior surface , with the pelvic and obturator fasciae, which separate it from 
the Levator ani ; and it is crossed by the internal pudic vessels and nerve. This 
surface forms the outer boundary of the ischio-rectal fossa. External to the pel/vis, 
it is covered by the great sciatic nerve and Gluteus maximus, and rests on the back 
part of the hip joint. 

The OemelU are two small muscular fasciculi, accessories to the tendon of the 

X 
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Obturator interims, winch is received into a groove between them. They are 
called superior and inferior. 

The Gemellus Superior, the smaller of the two, arises from the outer surface 
of the apine of the ischium, and passing horizontally outwards, becomes blended 
with the upper part of the tendon of the Obturator intemus, and is inserted 
with it into the upper border of the great trochanter. This muscle is sometimes 
wanting. 

j Relations. By its superficial surface , with the Gluteus maximus and the ischiatic 
vessels and nerves. By its deep surface , with the capsule of the hip joint. By its 
upper border , with the lower margin of the Pyriformis. By its lower border , with 
the tendon of the Obturator intemus. 

The Gemelhis Inferior arises from the upper part of the outer border of the tube- 
rosity of the ischium, and passing horizontally outwards, is blended with the lower 
part of the tendon of the Obturator internus, and inserted with it into the upper 
border of the great trochanter. 

Relations. By its superficial surface , with the Gluteus maximus, and the ischiatic 
vessels and nerves. By its deep surface , with the capsular ligament of the hip 
joint. By its upper border , with the tendon of the Obturator internus. By 
its lower border , with the tendon of the Obturator externus and Quadratus 
femoris. 

The Quadratus Femoris is a short, flat muscle, quadrilateral in shape (hence its 
name), situated between the Gemellus inferior and the upper margin of the Ad- 
ductor magmis. It arises from the outer border of the tuberosity of the ischium, 
and proceeding horizontally outwards, is inserted into the upper part of the linea 
quadrati, on the posterior surface of the trochanter major. A synovial bursa is 
often found between the under surface of this muscle and the lesser trochanter, 
which it covers. 

Relations. By its posterior surface , with’ the Gluteus maximus and the sciatic 
vessels and nerves. By its anterior surface , with the tendon of the Obturator ex- 
teraus and trochanter minor. By its upper border , with the Gemellus inferior. 
Its lower border is separated from the Adductor magnus by the terminal branches 
of the internal circumflex vessels. 


Dissection. In order to expose the next muscle (the Obturator externus), it is necessary 
to remove the Psoas, Iliacue, Pectineus, and Adductor brevis and longus muscles, from the 
front and inner side of the thigh ; and the Gluteus maximus and Quadratus femoris, from 
the back part Its dissection should consequently be postponed until the muscles of the 
anterior and internal femoral regions have been examined. 

The Obturator Fxtcrnus (fig. 188) is a flat triangular muscle, which covers the 
outer surface -of the anterior wall of the pelvis. It arises from the margin of bone 
immediately around the inner side of the obturator foramen, viz., from the body 
and ramus of the .pubes, and the ramus of the ischium ; it also arises from the 
inner two-thirds of the outer surface of the obturator membrane, and from the ten- 
dinous arch which completes the canal for the passage of the obturator vessels and 
nerves. The fibres converging pass outwards and backwards, and terminate in a 
tendon which runs across the back part of the hip joint, and is inserted into the 
digital fossa of the femur. 

Relations . By its anterior surface , with the Psoas, Uiacus, Pectineus, Adductor 
longus, Adductor brevis, and Gracilis ; and more externally, with the neck of the 
femur and capsule of the hip joint. By its posterior surface , with the obturator 
membrane and Quadratus femoris. 

Nerves. The Gluteus maximus is supplied by the inferior gluteal nerve and a 
branch from the sacral plexus ; the Gluteus medius and minimus, by the superior 
gluteal ; the Pyriformis, Gemelli, Obturator intemus, and Quadratus femoris, by 
branches from the sacral plexus, and the Obturator externus, by the obturator 
nerve. 

Actions. The Glutei muscles, when they take their fixed point from the pelvis, 
are all abductors of the thigh. The Gluteus maximus and the posterior fibres of 
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the Gluteus medius, rotate the thigh outwards ; the anterior fibres of the Gluteus 
medius and the Gluteus minimus rotate it inwards. The Gluteus maximus Series 
to extend the femur, and the Gluteus medius and minimus draw it forwards. The 
Gluteus maximus is also a tensor of the fascia lata. Taking their fixed point 
from the femur, the Glutei muscles act upon the pelvis, supporting it and the whole 
trunk upon the head of the femur, which is especially obvious in standing on one 
leg. In order to gain the erect posture after the effort of stooping, these muscles 
draw the pelvis backwards, assisted by the Biceps, Semitendinosus, and Semi- 
membranosus muscles. The remaining muscles are powerful rotators of the thigh 
outwards. In the sitting posture, when the thigh is flexed upon the pelvis, their 
action as rotators ceases, and they become abductors, with the exception of the 
Obturator externus, which still rotates the femur outwards. When the femur is 
fixed, the Pyriformis and Obturator muscles servo to draw the pelvis forwards if 
it has been inclined backwards, and assist in steadying it upon the head of the 
femur. 

Posterior Femoral Region,. 

Biceps. Semitendinosus. Semimembranosus. 

Dissection (fig. 189). Make a vertical incision along the middle of the thigh, from the 
lower fold of the nates to about three inches below the hack of the knee joint, and there 
connect it with a transverse incision, carried from the inner to the outer side of the leg. 
Make a third incision transversely at the junction of the middle with the lower third of the 
thigh. The integument having been removed from the back of tbe knee, and ibe boundaries 
of the popliteal space examined, the removal of the integument from the remaining part of 
the thigh should oe continued, when the fascia and muscles of this region will bo exposed. 

The Biceps (fig. 190) is a large muscle, of considerable length, situated on tbe 
posterior and outer aspect of the thigh. It arises by two heads. One, the long 
head, arises from an impression at the upper and back part of the tuberosity of the 
ischium, by a tendon common to it and the Semitendinosus. The femoral, or short 
head, arises from the outer lip of the linea aspera, between the Adductor magnus 
and Vastus externus, extending from two inches below the insertion of the Gluteus 
maximus, to within two inches of the outer condyle ; it also arises from the external 
intermuscular septum. The fibres of the long head form a fusiform belly, which 
passing obliquely downwards and a little outwards, terminate in an aponeurosis 
which covers the posterior surface of the muscle, and receives the fibres of the 
short head ; this aponeurosis becomes gradually contracted into a tendon, which is 
inserted into the outer side of the head of the fibula. At its insertion, the tendon 
divides into two portions, which embrace the external lateral ligament of the 
knee joint, a strong prolongation being sent forwards to the outer tuberosity of 
the tibia, which gives off an expansion to the fascia of the leg. The tendon of 
this muscle forms the outer ham- string. 

Relations. By its superficial surface with the Gluteus maximus above, the 
fascia lata and integument in the rest of its extent. By its deep surface , with the 
Semimembranosus, Adductor magnus, and Vastus externus, the great sciatic nerve, 
popliteal artery and vein, and near its insertion, with the external head of the 
Gastrocnemius, Plantaris, and superior external articular artery. 

The S emitendinoms, remarkable for the great length of its tendon, is situated 
at the posterior and inner aspect of the thigh. It arises from the tuberosity of 
the ischium by a tendon common to it and the long head of the Biceps ; it also 
arises from an aponeurosis which connects the adjacent surfaces of the two muscles 
to the extent of about three inches after their origin. It forms a fusiform muscle, 
which, passing downwards and inwards, terminates a little below the mid le of 
the thigh in a long round tendon which lies along the inner side of the popliteal 
space, then curves around the inner tuberosity of the tibia, and is inserted into 
the upper part of the inner surface of the shaft of that bone, nearly as far forwards 
as its anterior border. This tendon lies beneath the expansion of the Sartorius, 
and below that of the Gracilis, to which it is united. A tendinous intersection is 

usually observed. about the middle of the muscle. 
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Relations. By its superficial surface , with the Gluteus maximus and fascia lata. 
% its deep surface, with the Semimembranosus, Adductor magnus, inner head of 
the Gastrocnemius, and internal lateral ligament of the knee joint. 

The Semimembranosus , so called from the membranous expansion on its anterior 
and posterior surfaces, is situated at the back part and inner side of the thigh. 
It arises by a thick tendon from the upper and outer part of the tuberosity of the 
ischium, above and to the outer side of the Biceps and Semitendinosus, and is 
inserted into the inner and back part of the inner ^uberosity of the tibia, beneath 
the internal lateral ligament. The tendon of the ^nusele at its origin expands 
into an aponeurosis, which covers the upper part of it^anterior surface : from this 
aponeurosis, muscular fibres arise, and converge to another aponeurosis, which 
covers the lower part of its posterior surface, and this contracts into the tendon of 
insertion. The tendon of the muscle at its insertion divides into three portions ; 
the middle portion is the fasciculus of insertion into the back part of the inner 
tuberosity ; it sends down an expansion to cover the Popliteus muscle. The 
internal portion is horizontal, passing forwards beneath the internal lateral liga- 
ment, to be inserted into a groove along the inner side of the internal tuberosity. 
The posterior division passes upwards and backwards, to be inserted into the back 
part of the outer condyle of the femur, forming the chief part of the posterior 
ligament of the knee joint. 

The tendons of the two preceding muscles, with those of the Gracilis and 
Sartorius, form the inner ham- string. 

Relations. By its superficial surface , with the Semitendinosus, Biceps, and 
fascia lata. By its deep surface, with the popliteal vessels, Adductor magnus, 
and inner head of the Gastrocnemius, from which it is separated by a synovial 
bursa. By its inner border, with the Gracilis. By its outer border, with the 
great sciatic nerve, and its internal popliteal branch. 

Nerves. The muscles of this region are supplied by the great sciatic nerve. 

Actions. The three ham-string muscles flex the leg upon the thigh. When the 
knee is semi-fixed, the Biceps, in consequence of its oblique direction downwards 
and outward*?, rotates the leg slightly outwards ; and the Semimembranosus, in 
consequence $f its oblique direction, rotates the leg inwards, assisting the Popliteus. 
Taking their fixed point from below, these muscles serve to support the pelvis 
upon the head of tho femur, and to draw the trunk directly backwards, as in 
feats of strength, wlien the body is thrown backwards in the form of an arch. 

t Surgical Anatomy. The tendons of these muscles occasionally require subcutaneous 
division in some forms of spurious anchylosis of the knee joint, dependent upon permanent 
contraction and rigidity of the Flexor muscles, or from stiffening of the ligamentous and 
other tissues surrounding the joint, the result of disease. This is effected by putting the 
tendon upon the stretch, and inserting a narrow sharp-pointed knife between it ana the skin ; 
the cutting edge being then turned towards the tendon, it should be divided, taking care 
that the wound in the skin is not at the same time enlarged. 

Muscles and Fascia of the Leg. 

Dissection (fig. 186). ^ The knee should be bent, a block placed beneath it, and the foot 
kept in an extended position , then make an incision through the integument in the middle 
line of the lejj to the ankle, and continue it along the dorsum of the foot to the toes. Make 
a second incision transversely across the ankle, and a third in the same direction across the 
bases of the toes j remove the flaps of integument included between these incisions, in order 
to examine the deep fascia of the leg. 

\ The fascia of the leg forms a complete investment to the whole of this region 
of the limb, excepting to the inner surface of the tibia, to which it is not attached. 
It is continuous above with the fascia lata, receiving an expansion from the 
tendon of the Biceps on the outer side, and from the tendons of the Sartorius, 
Gracilis, and Semitendinosus on the inner side ; in front it blends with the 
periosteum covering the tibia and fibula ; below, it is continuous with the annular 
ligaments of the ankle. It is thick and dense in the upper and anterior part of 
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the leg, and gives attachment, by its inner sur- 
face, to the Tibialis anticus and Extensor 
longus digitorum muscles ; but thinner behind, 
where it covers the Gastrocnemius and Soleus 
muscles. Its inner surface gives off, on the 
outer side of the leg, two strong intermuscular 
septa, which enclose the Peronei muscles, and 
separate them from the muscles on the anterior 
and posterior tibial regions, and several smaller 
and more slender processes, which enclose the 
individual muscles in eaoh region ; at the same 
time a broad transverse intermuscular, septum 
intervenes between the superficial and deep 
muscles in the posterior tibio-fibular region.^ 

Now remove the fascia by dividing it in the same 
direction as the integument, excepting opposite the 
ankle, where, it should be left entire. Commence 
the removal of the fascia from below, opposite the 
tendons, and detach it in the line of direction of the 
muscular fibres. 

Muscles of the Leg. 

These may be subdivided into three groups : 
those on the anterior, those on the posterior, 
and those on the outer side. 

Anterior Tibio-Fibular Region^ 

Tibialis Anticus. 

Extensor Proprius Pollicis. 

Extensor Longus Digitorum. * 

Peroneus Tertius. 

The Tibialis Anticus is situated on the outer 
side of the tibia ; it is thick and fleshy at its 
upper part, tendinous below. It arises from 
the outer tuberosity and upper two-thirds of 
the external surface of the shaft of the tibia ; 
from the adjoining part of the interosseous 
membrane ; from the deep fascia of the leg ; and 
from the intermuscular septum between it and 
the Extensor longus digitorum : the fibres pass 
vertically downwards, and terminate ^in a ten- 
don, which is apparent on the anterior surface 
of the muscle at the lower third of the leg. 
After passing through the innermost compart- 
ment of the anterior annular ligament, it is 
inserted into the inner and under surface of the 
internal cuneiform bone, and base of the meta- 
tarsal hone of the great toe. 

Relations. By its anterior surface , with the 
deep fascia, and with the annular ligament. 
By its posterior surface, with the interosseous 
membrane, tibia, ankle joint, and inner side of 
the tarsus : this surface also overlaps the 
anterior tibial vessels and nerve in the upper 
part of the leg. By its inner surface, with the 
tibia. By its outer surface , with the Extensor 
longus digitorum, and Extensor proprius pol- 
licis, and the anterior tibial vessels and nearve. 
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The Extensor Proprms Polticis is a thin, elongated, and flattened muscle, 
situated between the Tibialis anticus and Extensor longus digitorum. It arises 
from the anterior surface of the fibula for about the middle two-fourths of its 
extent, its origin being internal to that of the Extensor longus digitorum ; it also 
arises from the interosseous membrane to a similar extent. The fibres pass down- 
wards, and terminate in a tendon, which occupies the anterior border of the muscle, 
passes through a distinct compartment in the annular ligament, and is inserted 
into the base of the last phalanx of the great toe. Opposite the metatarso-phalan- 
geal articulation, the tendon gives off a thin prolongation on each side, which 
covers the surface of the joint. 

Relations. By its anterior border , with the deep fascia, and the anterior 
annular ligament. By its posterior border, with the interosseous membrane, fibula, 
tibia, ankle joint, and Extensor brevis digitorum. By its outer side , with the 
Extensor longus digitorum above, the dorsalis pedis vessels and anterior tibial 
nerve below. By its inner side , with the Tibialis anticus and the anterior tibial 
vessels above. 

The Extensor Longus Digitorum is an elongated, flattened, semipenniform 
muscle, situated the most externally of all the muscles on the forepart of the leg. 
It arises from the outer tuberosity of the tibia ; from the upper three-fourths of 
the anterior surface of the shaft of the fibula ; from the interosseous membrane, and 
deep fascia ; and from the intermuscular septa between it and the Tibialis anticus 
on the inner, and the Peronei on the outer side. The muscle terminates in three 
tendons, which pass through a canal in the annular ligament, with the Peroneus 
tertius, run across the dorsum of the foot, and are inserted into the second and 
third phalanges of the four lesser toes, the innermost tendon having subdivided 
into two. The mode in which the tendons are inserted is the following : Each 
tendon opposite the metatarso- phalangeal articulation is joined, on its outer side, 
by the tendon of the Extensor brevis digitorum (except the fourth), and receives 
a fibrous expansion from the Interossei and Lumbricales ; it then spreads into a 
broad aponeurosis, which covers the dorsal surface of the first phalanx : this apo- 
neurosis, at the articulation of the first with the second phalanx, divides into throe 
Blips, a middle one, which is inserted into the base of the second phalanx ; and 
two lateral slips, which, after uniting on the dorsal surface of the second phalanx, 
are continued onwards, to be inserted into the base of the third. 

j Relations. By its anterior surface , with the deep fascia and the annular ligament. 
By its posterior surface , with the fibula, interosseous membrane, ankle joint, and 
Extensor brevis digitorum. By its inner side , with the Tibialis anticus, Extensor 
proprius pollicis, and anterior tibial vessels and nerve. By its outer side, with the 
Peroneus longus and brevis. 

The Peroneus Tertius is a part of the Extensor longus digitorum, and might be 
described as its fifth tendon. The fibres belonging to this tendon arise from the 
lower fourth of the anterior surface of the fibula, on its outer side ; from the lower 
part of the interosseous membrane ; and from an intermuscular septum between 
the Peroneus tertius and the Peroneus brevis. The tendon, after passing through 
the same canal in the annular ligament as the Extensor longus digitorum, is in- 
serted into the base of the metatarsal bone of the little toe, on its dorsal surface. 
This muscle is sometimes wanting. 

Nerves . These muscles are supplied by the anterior tibial nerve. 

Actions. The Tibialis anticus and Peroneus tertius are the direct flexors of 
the tarsus upon the leg ; the former muscle, from the obliquity in the direction of 
its tendon, raises the inner border of the foot ; and the latter, acting with the 
Peroneus brevis and longus, will draw the outer border of the foot upwards, and 
the sole outwards. The Extensor longus digitorum and Extensor proprius pollicis 
extend the phalanges of the toes, and, continuing their action, flex the tarsus upon 
the leg. Taking their fixed point from below, in the erect, posture, all these 
muBcles serve to fix the bones of the leg in the perpendicular position, and give 
increased strength to the ankle joint. 
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PoSTEBIOE TlBIO-FlBULAR REGION. 

Dissection (fig. 189). Make a vertical incision along the middle line nf H,« wt *1,. 

n J h f musc1 ®® in tHs re g icm tho lo S are subdivided into two layers, superficial 
and deep. The superficial layer constitutes a powerful muscular mass, forming 

the calf of the leg. Their large size is 
one of the most characteristic features 


192. Muscles of the Back of the Leg. 
Superficial Layer. 




of the muscular apparatus in man, and 
bears a direct connection with his or- 
dinary attitude and mode of progression. 

Superficial Layer, 

Gastrocnemius. Soleus. 

Plantaris, 

The Gastrocnemius is the most super- 
ficial muscle, and forms the greater part 
of the calf. It arises by two heads, which 
are connected to the condyles of the femur 
by two strong flat tendons. The inner 
head, the larger, and a little the more 
posterior, arises from a depress-ion at the 
upper and Kick part of the inner condyle. 
The outer head arises fjtom the upper 
and back part of the external condyle, 
immediately above the origin of the Pop- 
liteus. Both heads, also, arise by a few 
tendinous and fleshy fibres from the ridges 
which are continued upwards from the 
condyles to the linea aspera. Each tendon 
spreads out into an aponeurosis, which 
covers the posterior surface of that por- 
tion of the muscle to which it belongs ; 
that covering the inner head being longor 
and thicker than the outer. From the 
anterior surface of these tendinous ex- 
pansions, muscular fibres are given off. 
The fibres in the median line, which cor- 
respond to the accessory portions of the 
muscle derived from the bifurcations of 
the linea aspera, unite at an angle upon 
a median tendinous raphe below ; the 
remaining fibres converge to the posterior 
surface of an aponeurosis which covers 
the front of the muscle, and this, gradu- 
ally contracting, unites with the tendon 
of the Soleus, and forms with it the Tendo 
Achillis. 

Relations, By its superficial surface , 
with the fascia of the leg, which separates 
it from the external saphenous vein and 
nerve. By its deep surface , with the 
posterior ligament of the knee joint, the 
Popliteus, Soleus, Plantaris, popliteal 
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vessels, and internal popliteal nerve. The tendon of the inner head corresponds 
with the back part of the inner condyle, from which it is separated 'by a synovial 
bursa, which, in some cases, communicates with the cavity of the knee joint. The 
tendon of the outer head contains a sesamoid fibro- cartilage (rarely osseous), where 
it plays over the corresponding outer condyle ; and one is occasionally found in the 
tendon of the inner head. 

The Gastrocnemius should be divided across, just below its origin, and tinned downwards, 
in order to expose the next muscles. 

The Soleus is a broad flat muscle, situated immediately beneath the preceding. 
It has received its name from its resemblance in shape to a sole- fish. It arises 
by tendinous fibres from the back part of the head of the fibula, and from the 
upper half of the posterior surface of its shaft; from the oblique line of the 
tibia, and from the middle third of its internal border ; some fibres also arise from 
a tendinous arch placed between the tibial and fibular origins of the muscle, and 
beneath which the posterior tibial vessels and nerve pass. The fibres pass back- 
wards to an aponeurosis which covers the posterior surface of the muscle, and this, 
gradually becoming thicker and narrower, joins with the tendon of the Gastro- 
cnemius, and forms with it the Tendo Achillis. 

Relations. By its superficial surface , with the Gastrocnemius and Plantaris. 
By its deep surface , with the Flexor longus digitorum, Flexor longus pollicis, 
Tibialis posticus, and posterior tibial vessels and nerve, from which it is separated 
by the transverse intermuscular septum or deep fascia of the leg. 

The Tendo Achillis , the common tendon of the Gastrocnemius and Soleus, is 
the thickest and strongest tendon in the body. It is about six inches in length, 
and formed by the junction of the aponeuroses of the two preceding muscles. It 
commences about the middle of the leg, but receives fleshy fibres on its anterior 
surface, nearly to its lower end. Gradually becoming contracted below, it is 
inserted into the lower part of the posterior tuberosity of the os calcis, a synovial 
bursa being interposed between the tendon and the upper part of the tuberosity. 
The tendon spreads out somewhat at its lower end, so that its narrowest part is 
usually about an inch and a half above its insertion. The tendon is covered by 
the fascia and the integument, and is separated from the deep muscles and vessels, 
by a considerable interval filled up with areolar and adipose tissue. Al ong its 
outer side, but superficial to it, is the external saphenous vein. 

The Plantaris is an extremely diminutive muscle, placed between the Gastro- 
cnemius and Soleus, and remarkable for its long and delicate tendon. It arises 
from the lower part of the outer bifurcation of the linea aspera, and from the 
posterior ligament of the knee joint. It forms a small fusiform belly, about two 
inches in length, which terminates in a long slender tendon which crosses 
obliquely between the two muscles of the calf, and, running along the inner border 
of the Tendo Achillis, is inserted with it into the posterior part of the os calcis. 
This muscle is occasionally double, and is sometimes wanting. Occasionally, its 
tendon is lost in the internal annular ligament, or in the fascia of the leg. 

Nerves. These muscles are supplied by the internal popliteal nerve. 

Actions . The muscles of the calf possess considerable power, and are con- 
stantly called into use in standing, walking, dancing, and leaping ; hence the large 
size they usually present. In walking, these muscles draw powerfully upon the 
os calcis, raising the heel, and, with it, the entire body, from the ground ; the body 
being thus supported on the raised foot, the opposite limb can be carried forwards. 
In standing, the Soleus, taking its fixed point from below, steadies the leg upon 
the foot, and prevents the body from falling forwards, to which there is a constant 
tendency from the superincumbent weight. The Gastrocnemius, acting from below, 
serves to flex the femur upon the tibia, assisted by the Popliteus. The Plantaris 
is the rudiment of a large muscle which exists in some of the lower animals, and 
serves as a tensor of the plantar fascia. 
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Veep Layer . 


Popliteus. 

Flexor Longus Pollicis. 
Dissection. Detach the Soleus from its 
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Flexor Longus Digitorum. 

Tibialis Posticus. 

attachment to the fibula and tibia, and turn it 
downwards, when the deep layer of muscles 
is exposed, covered by the deep fascia of the 
leg. 

The deep fascia of the leg is a broad, 
transverse, intermuscular septum, inter- 
posed between the superficial and deep 
muscles in the posterior tibio-fibular re- 
gion. On each side it is connected to the 
margins of the tibia and fibula. Above, 
where it covers the Popliteus, it is thick 
and dense, and receives an expansion from 
the tendon of the Semimembranosus ; it 
is thinner in the middle of the leg ; but 
below, where it covers the tendons passing 
behind the malleoli, it is thickened. It 
is continued onwards in the interval 
between the ankle and the heel, where it 
covers the vessels, and is blended with 
the internal annular ligament. 

This fascia should now bo removed, com- 
mencing from below opposite the tendons, and 
detaching it from the muscles in the direction 
of their fibres. 

The Popliteus is a thin, flat, triangular 
muscle, which forms part of the floor of 
the popliteal space, and is covered by a 
tendinous expansion, derived from the 
Semimembranosus muscle. It arises by 
a strong flat tendon, about an inch in 
length, from a deep depression on the 
outer side of the external condylo of the 
femur, and from the posterior ligament of 
the knee joint ; and is inserted into the 
inner two-thirds of the triangular surface 
above the oblique line on the posterior 
surface of the shaft of the tibia, and into 
the tendinous expansion covering the sur- 
face of the muscle. Tho tendon of the 
m uscle is covered by that of the Biceps 
and the external lateral ligament of the 
knee joint ; it grooves the outer surface 
of the external semilunar cartilage, and 
is invested by the synovial membrane of 
the knee joint. 

Relations. By its superficial surface, 
with the fascia above mentioned, which 
separates it from the Gastrocnemius, 
Plantaris, popliteal vessels, and internal 
popliteal nerve. By its deep surface t 
with the superior tibio-fibular articula- 
tion, and back of the tibia. 
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The Flexor Longus Pollicis is situated on the fibular side of the leg, and is the 
most superficial and largest of the three next muscles. It arises from the lower 
two- thirds of the internal surface of the shaft of the fibula, with the exception of 
an inch below ; from the lower part of the interosseous membrane ; from an inter- 
muscular septum between it and the Peronei, externally; and from the fascia 
covering the Tibialis posticus. The fibres pass obliquely downwards and back- 
wards, and terminate round a tendon which occupies nearly the whole length of 
the posterior surface of the muscle. This tendon passes through a groove on the 
posterior surface of the tibia, external to that for the Tibialis posticus and Flexor 
longus digitorum ; it then passes through another groove on the posterior extremity 
of the astragalus, and along a third groove, beneath the tubercle of the os calcis, 
into the sole of the foot, where it runs forwards between the two heads of the 
Flexor brevis pollicis, and is inserted into the base of the last phalanx of the great 
toe. The grooves in the astragalus and os calcis which contain the tendon of the 
muscle, are converted by tendinous fibres into distinct canals, lined by synovial 
membrane ; and as the tendon crosses the sole of the foot, it is connected to the 
common flexor by a tendinous slip. 

Relations. By its superficial surface , with the Solens and tendo Achillis, from 
which it is separated by the deep fascia. By its deep surface , with the fibula, 
Tibialis posticus, the peroneal vessels, the lower part of the interosseous mem- 
brane, and the ankle joint. By its outer border , with the Peronei. By its inner 
border , with the Tibialis posticus, and Flexor longus digitorum. 

The Flexor Longus Digitorum ( pcrforans ) is situated on the tibial side of the 
leg. At its origin, it is thin and pointed, but gradually increases in size as it 
descends. It arises from the posterior surface of the shaft of the tibia, imme- 
diately below the oblique line, to within three inches of its extremity, internal to 
the tibial origin of the Tibialis posticus ; some fibres also arise from the inter- 
muscular septum between it and the Tibialis posticus. The fibres terminate in a 
tendon, which runs nearly the whole length of the posterior surface of the muscle. 
This tendon passes, behind the inner malleolus, in a groove, common to it, and the 
Tibialis posticus, but separated from the latter by a fibrous septum ; qach tendon 
being contained in a special sheath lined b}^ a separate synovial membrane. It 
then passes obliquely forwards and outwards, beneath the arch of the os calcis, 
into the sole of the foot (fig. 195)5 where, crossing beneath the tendon of the Flexor 
longus pollicis, to which it is connected by a strong tendinous slip, it becomes 
expanded, is joined by the Flexor accessorius, and finally divides into four tendons, 
which are inserted into the bases of the last phalanges of the four lesser toes, each 
tendon passing through a fissure in the tendon of the Flexor brevis digitorum, 
opposite the middle of the first phalanges. 

Relations. In the leg : by its superficial surface , with the Soleus, and the 
posterior tibial vessels and nerve, from which it is separated by the deep fascia ; 
by its deep surface , with the tibia and Tibialis posticus. In the foot , it is covered 
by the Abductor Pollicis, and Flexor brevis digitorum, and crosses beneath the 
Flexor longus pollicis. 

The TibiaUs Posticus lies between the two preceding muscles, and is the most 
deeply seated of all the muscles in the leg. It commences above, by two pointed 
processes, separated by an angular interval, through which the anterior tibial 
vessels pass forwards to the front of the leg. It arises from the whole of the 
posterior surface of the interosseous membrane, excepting its lowest part, from 
the posterior surface of the shaft of the tibia, external to the Flexor longus 
digitorum, between the commencement of the oblique line above, and the middle 
of the external border of the bone below, and from the upper two-thirds of the 
inner surface of the shaft of the fibula ; some fibres also arise from the deep fascia, 
and from the intermuscular septa, separating it from the adjacent muscles on each 
side. This muscle, in the lower fourth of the leg, passes in front of the Flexor 
longus digitorum, terminates in a tendon, which passes through a groove behind 
the inner malleolus, with the tendon of that muscle, but enclosed in a separate 
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sheath ; it then passes through another sheath, over the internal lateral ligament, 
and beneath the calcaneo- scaphoid articulation, and is inserted into the tuberosity 
of the scaphoid, and internal cuneiform bones. The tendon of this muscle contains 
a sesamoid bone, near its insertion, and gives off fibrous expansions, one of which 
passes backwards to the os calcis, others outwards to the middle and external 
cuneiform, and some forwards to the bases of the third and fourth metatarsal bones 
(fig. 196). 

Relations. By its superficial surface , with the Soleus, and Flexor longus digitorum, 
the posterior tibial vessels and nerve, and the peroneal vessels, from which it is 
separated by the deep fascia. By its deep surface , with the interosseous ligament, 
the tibia, fibula, and ankle joint. 

Nerves . The Popliteus is supplied by the internal popliteal nerve, the remaining 
muscles of this group by the posterior tibial nerve. 

Actions. The Popliteus assists in flexing the leg upon the thigh ; when the leg 
is flexed, it will rotate the tibia inwards. The Tibialis posticus is a direct extensor 
of the tarsus upon the leg; acting in conjunction with the Tibialis anticus, it 
turns the sole of the foot inwards, antagonizing the Peroneus longus, which 
turns it outwards. The Flexor longus digitorum and Flexor longus pollicis are 
the direct Flexors of the phalanges, and, continuing their action, extend the foot 
upon the leg ; they assist the Gastrocnemius and Soleus in extending the foot, 
as in the act of walking, or in standing on tiptoe. In consequence of the oblique 
direction of the tendon of the long extensor, the toes would be drawn inwards, 
were it not for the Flexor accessorius muscle, which is inserted into the outer side 
of that tendon, and draws it to the middle line of the foot during its action. 
Taking their fixed point from the foot, these muscles serve to maintain the upright 
posture, by steadying the tibia and fibula, perpendicularly, upon the ankle joint. 
They also serve to raise these bones from the oblique position they assume in the 
stooping posture. 

Fibulae Region. 

. Peroneus Longus. Peroneus Brevis. 

Dissection. These muscles are readily exposed, by removing the fascia covering their 
surface, from below upwards, in the line of direction of their fibres. 

The Reroneus Longus is situated at the upper part of the outer side of the 
leg, and is the more superficial of the two muscles. It arises from the head, and 
upper two-thirds of the outer surface of the shaft of the fibula, from the deep 
fascia, and from the intermuscular septa, between it and the muscles on the front, 
and those on the back of the leg. It terminates in a long tendon, which passes 
behind the outer malleolus, in a groove, common to it and the Peroneus brevis, 
the groove being converted into a canal by a fibrous band, and the tendons in- 
vested by a common synovial membrane ; it is then reflected, obliquely forwards, 
across the outer side of the os calcis, being contained in a separate fibrous sheath, 
lined by a prolongation of the synovial membrane from that which lines the groovo 
behind the malleolus. Having reached the outer side of the cuboid bone, it runs 
in a groove on the under surface of that bone, which i8 converted into a canal by 
the long calcaneo- cuboid ligament, and is lined by a synovial membrane : the 
tendon then crosses, obliquely, the sole of the foot, and is inserted into the outer 
side of the base of the metatarsal bone of the great toe. The tendon changes 
its direction at two points, first, behind the external malleolus; secondly, 
on the outer side of the cuboid bone ; in both of these situations, the tendon 
is thickened, and, in the latter, a sesamoid bone is usually developed in its 
substance. 

Relations. By its superficial surface , with the fascia and integument; by its 
deep surface, with the fibula, the Peroneus brevis, os calcis and cuboid bone ; by 
its anterior border , with an intermuscular septum, which intervenes between it 
and the Extensor longus digitorum; by its posterior border , with an inter- 
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muscular septum, which separates it from the Soleus above, and the Flexor longus 
pollicis below. 

The Peroneus Brevis lies beneath the Peroneus longus, and is shorter and 
smaller than it. It arises from the middle third of the external surface of the 
shaft of the fibula, internal to the Peroneus longus ; from the anterior and posterior 
borders of the bone; and from the intermuscular septa separating it from the 
adjacent muscles on the front and back part of the leg. The fibres pass vertically 
downwards, and terminate in a tendon, which runs through the same groove as 
the preceding muscle, behind the external malleolus, being contained in the same 
fibrous sheath, and lubricated by the same synovial membrane ; it then passes 
through a separate sheath on the outer side of the os calcis, above that for the 
tendon of the Peroneus longus, and is finally inserted into the base of the meta- 
tarsal bone of the little toe, on its dorsal surface. 

Relations . By its superficial surface , with the Peroneus longus and the fascia 
of the leg and foot. By its deep surface y with the fibula and outer side of the 
os calcis. 

Nerves. The Peroneus longus and brevis are supplied by the musculo-cutaneous 
branch of the external popliteal nerve. 

Actions. The Peroneus longus and brevis extend the foot upon the leg, in con- 
junction with the Tibialis posticus, antagonizing the Tibialis anticus and Peroneus 
tertius, which are flexors of the foot. The Peroneus longus also everts the sole 
of the foot ; hence the extreme eversion occasionally observed in fracture of the 
lower end of the fibula, where that bone offers no resistance to the action of this 
muscle. Taking their fixed point below, the Peronei serve to steady the leg upon 
the foot. This is especially the case in standing upon one leg, when the tendency 
of the superincumbent weight is to throw the leg inwards : the Peroneus longus 
overcomes this tendency, by drawing on the outer side of the leg, and thus main- 
tains the perpendicular direction of the limb. 

Surgical Anatomy. The student should now consider the position of the tendons of the 
various muscles of the leg, their relation with the ankle joint and surrounding bloodvessels, 
and especially their action upon the foot, as their rigidity and contraction give rise to one or 
the other forms of deformity known as club-foot. The most simple and common deformity, 
and one that is rarely if ever congenital, is the talipes equinus , the heel being raised by 
rigidity and contraction of the Gastrocnemius muscle, and the patient walking upon the ball 
of the foot. In the talipes varus , which is the more common congenital form, the heel is 
raised by the tendo Achillis, the inner border of the foot drawn upwards by the Tibialis 
anticus, and the anterior two-thirds of the foot twisted inwards by the Tibialis posticus and 
Flexor longus digitorum, the patient walking upon the outer edge of the foot, and in severe 
cases upon the dorsum and outer ankle. In the talipes valgus , the outer edge of the foot is 
raised by the Peronei muscles, and the patient walks on the inner ankle. In the talipes calcaneus 
the toes are raised by the extensor muscles, the heel is depressed, and the patient walks upon 
it. Other varieties of deformity are met with, as the talipes equino-varus , equino-valgus , and 
calcaneo- valgus, whose names sufficiently indicate their nature. Each of these deformities 
may be successfully relieved (after other remedies fail) by division of the opposing tendons 
ana fascia ; by this means, the foot regains its proper position, and the tendons heal by the 
organization of lymph thrown out between the divided ends. The operation is easily per- 
formed by putting the contracted tendon upon the stretch, and dividing it by means of a 
narrow sharp-pointed knife inserted between it and the skin. 


Muscles and Fascije of the Foot. 

f The fibrous bands which bind down the tendons in front of and behind the ankle in their 
passage to the foot, should now be examined ; they are termed the annular ligaments > and are 
three in number, anterior, internal, and external. 

^4 The Anterior Anrmlar Ligament consists of a superior or vertical portion, 
which binds down the extensor tendons as they descend on the front of the tibia 
and fibula ; and an inferior or horizontal portion, which retains them in connection 
with the tarsus, the two portions being connected by a thin intervening layer of 
fascia. The vertical portion is attached externally to the lower end of the fibula, 
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internally to the tibia, and above is continuous with the fascia of the leg ; it contains 
two separate sheaths, one internally, for the tendon of the Tibialis anticus ; one 
externally, for the tendons of the Extensor longus digitorum and Peroneus tertius, 
the tendon of the Extensor proprius pollicis, and the anterior tibial vessels and 
nerve pass beneath it, but without any distinct sheath. The horizontal portion is 
attached externally to the upper surface of the os calcis, in front of the depression 
for the interosseous ligament, and internally to the inner malleolus and plantar 
fascia : it contains three sheaths ; the most internal for the tendon of the Tibialis 
anticus, the next in order for the tendon of the Extensor proprius pollicis, and the 
most external for the Extensor communis digitorum and Peroneus tertius : the 
anterior tibial vessels and nerve lie altogether beneath it. These sheaths are lined 
by separate synovial membranes. 

V The Internal Annular Ligament is a strong fibrous band, which extends from the 
inner malleolus above, to the internal margin of the os calcis below, converting a 
series of bony grooves in this situation into osseo-fibrous canals, for the passage of 
the tendons of the flexor muscles and vessels into the sole of the foot. It is con- 
tinuous above with the deep fascia of the leg, below with the plantar fascia and the 
fibres of origin of the Abductor pollicis muscle. The throe canals which it forms, 
transmit from within outwards, first, the tendon of the Tibialis posticus ; second, 
the tendon of the Flexor longus digitorum, then the posterior tibial vessels and 
nerve, which run through a broad space beneath the ligament ; lastly, in a canal 
formed partly by the astragalus, the tendon of the Flexor longus pollicis. Each 
of these canals is lined by a separate synovial membrane. 

The External Annular Ligament extends from the extremity of the outer malleo- 
lus to the outer surface of the os calcis : it binds down the tendons of the Peronei 
muscles in their passage beneath the outer ankle. The two tendons are enclosed 
in one synovial sac. 

Dissection of the Sole of the Foot. The foot should he placed on a high block with the sole 
uppermost, and firmly secured in that position. Carry an incision round tho heel and along 
the inner and outer borders of the foot to the gre'at and little toes. This incision should 
divide the integument and thick layer of granular fat beneath, until the fascia is visible ; the 
skin and fat should then be removed from the fascia in a direction from behind forwards, aa 
seen in fig. 189. 

^ The Plantar Fascia, the densest of all the fibrous membranes, is of great strength, 
and consists of dense pearly- white glistening fibres, disposed, for the most part, 
longitudinally : it is divided into a central and two lateral portions. 

The central portion , the thickest, is narrow behind and attached to the inner 
tuberosity of the os calcis, behind the origin of the Flexor brevis digitorum, and 
becoming broader and thinner in front, divides opposite the middle of the meta- 
tarsal bones into five processes, one for each of the toes. Each of these processes 
divides opposite the metatarso-phalangeal articulation into two slips, which embrace 
the sides of the flexor tendons of the toes, and are inserted into the sides of the 
metatarsal bones, and into the transverse metatarsal ligament, thus forming a 
series of arches through which the tendons of the short and long flexors pflss to 
the toes. The intervals left between the five processes allow the digital vessels 
and nerves, and the tendons of the Lumbricales and Interossei muscles to become 
superficial. At the point of division of the fascia into processes and slips, nume- 
rous transverse fibres are superadd ed, which serve to increase the strength of the 
fascia at this part, by binding the processes together and connecting them with 
the integument. The central portion of the plantar fascia is continuous with the 
lateral portions at each side, and sends upwards into the foot, at their point of 
junction, two strong vertical intermuscular septa, broader in front than behind, 
which separate the middle from the external and internal plantar group of muscles ; 
from these again thinner transverse septa are derived, which separate the various 
layers of muscled in this region. The upper surface of this fascia gives attach- 
ment behind to the Flexor brevis digitorum muscle. 
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The lateral portions of the plantar fascia are thinner than the central piece and 
cover the sides of the foot. , 

The outer portion covers the under surface of th& Abductor minimi digiti ; it is 
thick behind, thin in front, and extends from the os calcis forwards to the base of 
the fifth metatarsal bone, into the outer side of which it is attached ; it is con- 
tinuous' internally with the middle portion of the plantar fascia, and externally 
with the dorsal fascia. 

The im/ner portion is very thin, and covers the Abductor pollicis muscle ; it is 
attached behind to the internal annular ligament, and is continuous around the side 
of the foot with the dorsal fascia, and externally with the middle portion of the 
plantar fascia. 

Muscles of the Foot. 


These are found in two regions : i . On the dorsum ; 
surface. 


i. Dorsal Region. 


2. On the plantar 


Extensor Brevis Digitorum. 

The Fascia on the dorsum of the foot is a thin membranous layer, continuous 
above with the anterior margin of the annular ligament ; it becomes gradually lost 
opposite the heads of the metatarsal bones, and on each side blends with the lateral 
portions of the plantar fascia: it forms a sheath for the tendons placed on the 
dorsum of the foot. On the removal of this fascia, the muscles and tendons of the 
dorsal region of the foot are exposed. 

The Extensor Brevis Digitorum (fig. 191) is abroad thin muscle, which arises 
from the outer side of the os calcis, in front of the groove for the Peroneus brevis ; 
from the as tragalo -calcanean ligament ; and from the horizontal portion of the 
anterior annular ligament. It passes obliquely across the dorsum of the foot, and 
terminates in four tendons. The innermost, which is the largest, is inserted into 
the first phalanx of the great toe ; the other three, into the outer sides of the long 
extensor tendons of the second, third, and fourth toes. 

Delations. By its superficial surface , with the fascia of the foot, the tendons of 
the Extensor longus digitorum, and Extensor proprius pollicis. By its deep surface , 
with the tarsal and metatarsal bones, and the Dorsal interossei muscles. 

Nerves. It is supplied by the anterior tibial nerve. 

Actions. The Extensor brevis digitorum is an accessory to the long Extensor, 
extending the phalanges of the four inner toes, but acting only on the first phalanx 
of the great toe. The obliquity of its direction counteracts the oblique movement 
given to the toes by tbe long Extensor, so that, both muscles acting together, the 
toes are evenly extended, 

2. Plantar Region. 


The muscles in the plantar region of the foot may be divided into three groups, 
in a similar manner to those in the hand. Those of the internal plantar region, 
are connected with the great toe, and correspond with those of the thumb ; those 
of the external plantar region, are connected with the little toe, and correspond 
with those of the little finger ; and those of the middle plantar region, are con- 
nected with the tendons intervening between the two former groups ; but in order 
to facilitate the dissection of these muscles, it will be found more convenient to 
divide them into three layers, as they present themselves, in the order in which 
they are successively exposed. 

First Layer. 

Abductor Pollicis. v Flexor Brevis Digitorum. 

Abductor Minimi Digiti. 

Dissection. Remove the fascia on the inner and outer sides of the foot, commencing in 
front over the tendons, and proceeding backwards. The central portion should be divided 
transversely in the middle' or the foot, and the two flaps dissected forwards and backwards. 
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The Abductor Pollicis lies along the inner border of the foot. It arises from 
the inner tuberosity on the under surface of the os calcis ; from the internal annular 
ligament ; from the plantar faficia ; and from the intermuscular septum between 
it and the Flexor brevis digitorum. The fibres terminate in a tendon, which is 
inserted, together with the innermost tendon of the Flexor brevis pollicis, into the 
inner side of the base of the first phalanx of the great toe. 


Relations . By its superficial surface , with the plantar fascia. By its deep 

surface , with the Flexor brevis polli- 

cis, the Flexor accessorius, and the 
.94-Muscles tfthe ^Sole of the Foot. tendons of thg Flexor longus digitorum 

and Flexor longus pollicis, the Tibialis 





antieus and posticus, the plantar vessels 
and nerves, and the articulations of 
the tarsus. 

The Flexor Brevis Digitorum (per- 
for at us) lies in the middle of the sole 
of the foot, immediately beneath the 
plantar fascia, with which it is firmly 
united. It arises by a narrow tendi- 
nous process, from the inner tuberosity 
of the os calcis ; from the central part 
of the plantar fascia; and from the in- 
termuscular septa between it and the 
adjacent muscles. It passes forwards, 
and divides into four tendons. Oppo- 
site the middle of the first phalangos, 
each tendon presents a longitudinal 
slit, to allow of the passage of tho cor- 
responding tendon of the Flexor longus 
digitorum ; the two portions form a 
groove for the reception of that tendon. 
The tendon of the short Flexor then re- 
unites and immediately divides a second 
time into two processes, which are 
inserted into the sides of the second 
phalanges. The mode of division of the 
tendons of the Flexor brevis digitorum, 
and their insertion into the phalanges, 
is analogous to the Flexor sublimis in 
the hand. 

Relations. By its superficial surface, 
with the plantar fascia. By its deep 
surface , with the Flexor accessorius, 
the Lumbricalos, the tendons of the 
Flexor longus digitorum, and the ex- 
ternal plantar vessels and nerve, from 
which it is separated by a thin layer of 
fascia. The outer and inner borders are 
separated from the adjacent muscles 
by means of vertical prolongations of 


the plantar fascia. 

The Abductor Minimi Digiti lies along the outer border of the foot. It arises, 
by a very broad origin, from the outer tuberosity of the os calcis, from the under 
surface of the os calcis in front of the tubercles, from the plantar fascia, and the 


intermuscular septum between it and the Flexor brevis digitorum. Its tendon, 
after gliding over a smooth facet on the under surface of the base of the fifth 
metatarsal bone, is inserted with the short flexor of the little toe into the outer 


side of the base of the first phalanx of the little toe. 



MUSCLES AND FASCLE. 


Relations. By its superficial surface , with the plantar fascia. By its deep surface, 
with the Flexor accessorius, the Flexor brevis minimi digiti, the long plantar 
ligament, and Peronens longus. On its inner side are the external plantar vessels 
and nerve, and it is separated from the Flexor brevis digitorum by a vertical 
septum of fascia. 


Dissection. The muscles of the superficial layer should be divided at their origin, by 
inserting the knife beneath each, and cutting obliquely backwards, so as to detach them 
from the bone ; they should then be drawn 

forwards, in order to expose the second Ioc ._ M „ «i«, «f *l, B s„i u 


19 5. — Muscles of the Sole of the Foot. 
Second Layer. 
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layer, but not cut away at their insertion. 
The two layers are separated by a thin 
membrane, the deep plantar fascia, on the 
removal of which is seen the tendon of the 
Flexor longus digitorum, the Flexor acces- 
sorius, the Flexor longus pollicis, and the 
Lumbricales. The long flexor tendons cross 
each other at an acute angle, the Flexor 
longus pollicis running along the inner 
side of the foot, on a plane superior to that 
of the Flexor longus digitorum, the direc- 
tion of which is obliquely outwards. 


a kind of groove, in which the tendon ^ 

the os calcis and long calcaneo-cuboid j|^ 

muscles, accessory to the tendons of the 

Flexor longus digitorum : they arise from the tendons of the Jong flexor, as far 
back as their angle of division, each arising from two tendons, except the internal 
one. Each muscle terminates in a tendon, which passes forwards on the inner side 
of each of the lesser toes, and is inserted into the expansion of the long extensor 
and base of the second phalanx of the corresponding toe. 


Dissection. The flexor tendons should be divided at the back part of the foot, and the 
Flexor accessorius at its origin, and drawn forwards, in order to expose the third layer. 
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OF THE SOLE OF THE FOOT. THIRD LATER. 

Third Layer. 

Flexor Brevis Pollicis. Flexor Brevis Minim; Digiti. 

Adductor Pollicis. Transversus Pedis. 

The Flexor Brevis Pollicis arises, by a pointed tendinous process, from the 
inner border of the cuboid bone, from the contiguous portion of the external 
cuneiform, and from the prolongation of the tendon of the Tibialis posticus, which 

is attached to that bone. The muscle 
196.— Muscles of the Sole of the Foot. divides, in front, into two portions, 
Tliiid Layer. which are inserted into the inner and 

outer sides of the base of the first 
phalanx" of the great toe, a sesamoid 
bone being developed in each tendon at 
its insertion. The inner head of this 
muscle is blended with the Abductor 
pollicis previous to its insertion ; the 
outer head, with the Adductor pollicis; 
and the tendon of the Flexor longus 
pollicis lies in a groove between them. 

Relations. By its superficial surface , 
with the Abductor pollicis, the ten- 
don of the Flexor longus pollicis and 
plantar fascia. By its deep surface , 
with the tendon of the Peroneus 
longus, and metatarsal bone of the 
great too. By its inner border , with 
the Abductor pollicis. By its outer 
border , with the Adductor pollicis. 

The Adductor Pollicis is a large, 
thick, fleshy mass, passing obliquely 
across the foot, and occupying the hol- 
low space between the four outer meta- 
tarsal bones. It arises from* the tarsal 
extremities of the second, third, and 
fourth metatarsal bones, and from the 
sheath of the tendon of the Peroneus 
longus, and is inserted, together with 
the outer head of the Flexor brevis 
pollicis, into the outer side of the base 
of the first phalanx of the great toe. 

The Flexor Brevis Minimi Digiti lies 
on the metatarsal bone of the little 
toe, and much resembles one of the 
interossei. It arises from the base of 
the metatarsal bone of the little toe, 
and from the sheath of the Peroneus 
longus ; its tendon is inserted into the 
base of the first phalanx of the little 
toe, on its outer side. 

Relations . By its superficial surface , with the plantar fascia and tendon of the 
Abductor minimi digiti. By its deep surface , with the fifth metatarsal bone. ^ 

The Transv ersus Pedis is a narrow, fiat, muscular fasciculus, stretched trans- 
versely across the heads of the metatarsal bones, between them and the flexor 
tendons. It arises from the under surface of the head of the fifth metatarsal bone, 
and from the transverse ligament of the metatarsus ; and is inserted into the outer 
side of the first phalanx of the great toe ; its fibres being blended with the tendon 
of insertion of the Adductor pollicis. 
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J Relations. By its wader surface, with the tendons of the long and short Flexors 
and Lumbricales. By its upper surface, with the Interossei. 


F&wrth Layer . 

The Interossei. 

The Interossei muscles in the foot are similar 
to those in the hand, with this exception, that 
they az$p grouped around the middle line of the 
second toe, instead of the middle line of the 
•whole member, as in the hand. They are 
seven in number, and consist of two groups, 
dorsal and plantar. 

The Dorsal Interossei , four in number, are 
situated between the metatarsal bones. They 
are bipenniform muscles, arising by two heads 
from the adjacent sides of the metatarsal bones 
between which they are placed ; their tendons 
are inserted into the bases of the first pha- 
langes, and into the aponeurosis of the common 
extensor tendon. In the angular interval left 
between each muscle at its posterior extremity, 
the perforating arteries pass to the dorsum of 
the foot; except in the first Interosseous muscle, 
where the interval allows the passage of the 
communicating branch of the dorsalis pedis 
artery. The first Dorsal interosseous muscle 
is inserted into the inner side of the second 
toe ; the other three are inserted into the outer 
sides of the second, third, and fourth toes. 
They are all abductors from the middle line 
of the second toe. 

The Plantar Interossei, three in number, lie 
beneath, rather than between, the metatarsal 
bones. They are single muscles, and are each 
connected with but one metatarsal bone. They 
arise from the base and inner sides of the shaft 
of the third, fourth, and fifth metatarsal bones, 
and are inserted into the inner sides of the 
bases of the first phalanges of the same toes, 
and into the aponeurosis of the' common ex- 
tensor tendon. These muscles are all adductors 
towards the middle line of the second toe. 

Nerves. The internal plantar nerve supplies 
the Abductor pollicis, Flexor brevis digitorum, 
Flexor brevis pollicis, and the first and second 
Lumbricales. The external plantar nerve sup- 
plies the Abductor minimi digiti, Flexor acces- 
sorius, third and fourth Lumbricales, Adductor 
pollicis, Flexor brevis minimi digiti, Transversus 
pedis, and all the Interossei. 

SURGICAL ANATOMY. 

The student should now consider the effects pro- 
duced by the action of t&e various muscles in frac- 
tures or the bones of the lower extremity. The 
mote Common forms of fracture are selected for 
illustration and description. 


197. — The Dorsal Interossei. 
Left Foot. 



198. — The Plantar Interossei. 
Left Foot, 
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199.— Fracture of the Neck of thte Femur within the Fracture of the neck of the 

Capsular Ligament. femur internal to the capsu- 

l far liyametd (fig. 199) is a 

| very common accident, and 

( / VV ■ is most frequently caused 

1 \\ j hy indirect violence, such 

L j as slipping off the edge of 

L | the kerbstone, the impetus 

Hk \ and weight of the body 

BSsh [ falling upon the neck of 

j the bone. It usually oc- 

||||SSk 1 curs in females, and sel- 

^ dom under fifty years of 

EgraraSkV age. At this period of life, 

the cancellous tissue of the 
ccMccLu* neck 0 f ^he bone not un- 

‘ NIt * NU * frequently is atrophied, be- 
c t w b ll y iHrimon coming soft and infiltrated 

£«tihnu> ^ith fatty matter j the com- 
-t.^* D " ATUa rsKotn pact tissue is partially ab- 
* sorbed : hence the bone 
is more brittle, and more 
liable to fracture. The cha- 
I racteristic marks of this ac- 

I cident are slight shortening 

I of the limb, and eversion of 

1 W tho foot, neither of which 

jjU ujMr symptoms occur, however, 

JK in some cases until some 

time after the injury. The 
eversion is caused by the combined action of the external 


- OfcT URAiTOR tN*«RNUl 
-> CCMCLLU • IHriRIOR 


^■tuaator jt*T«RN«» 
-^lAOAATUl fCMORia 


200. — Fracture of the Femur 
below the Trochanters. 



rotator muscles, as well v as by the Psoas and Iliacus, Pec- 
tineus, Adductors, and Glutei muscles. The shortening is 
produced hy the action of the Glutei, and by the Pectus 
femoris in front, and the Biceps, Semitendinosus, and Semi- 
membranosus behind. 

Fracture of the femur just below the trochanters (fig. 200) 
is an accident of not unfrequent occurrence, and is at- 
tended with great displacement, producing considerable 
deformity. The upper fragment, tne portion chiefly dis- 
placed, is tilted forwards almost at right angles with the 
pelvis, by the combined action of the Psoas and Iliacus ; 
and, at the same time, everted and drawn outwards by 
the external rotator and Glutei muscles, causing a marked 
prominence at the upper and outer side of the thigh, and 
much pain from tho cruising and laceration of the muscles. 
The limb is shortened, in consequence of the lower frag- 
ment being drawn upwards by the "Rectus in front, and 
the Biceps, Semimembranosus, and Semitendinosus behind j 
and, at the same time, everted, and the upper end thrown 
outwards, the lower inwards, by the Pectineus and Ad- 
ductor muscles. This fracture may be reduced in two 
different methods : either by direct relaxation of all the 
opposing muscles, to effect which, the limb should be placed 
on a double inclined plane ; or by overcoming the contrac- 
tion of the muscles, by continued extension, which may 
be effected by means of the long splint. 

Oblique fracture of the femur immediately above the con - 
dyles (fig. 201} is a formidable injury, end attended with 
considerable displacement. On examination of the limb, 
the lower fragment may be felt deep in the popliteal space, 
being drawn backwards by the Gastrocnemius, Soleus, and 
Plantaris muscles ; and upwards by the posterior femoral 
and Rectus muscles. The pointed end of the upper frag- 
ment is drawn inwards by the Pectineus and Adductor 
muscles, and tilted forwards by the Psoas and Iliacus, 
piercing the Rectus muscle, and, occasionally, the integu- 
ment. Relaxation of these muscles, and direct approxi- 
mation of the broken fragments is effected hy placing 
the limb op a double inclined plane. The greatest care 
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It requisite in kerning the pointed extremity of) the upper fragment in proper position ; 
otherwiee, after union of the fracture, the powefr of extension of the limb is partially 

^ \ « JL ^ <1 i* j J J iVvA 


destroyed from the Rectus muscle being held 
and from the patella, when elevated, being drawn 


down by the fractured end of the bone, 
[upwards against the projecting fragment. 


%o i.* —Fracture of the Femur above the Condyles. 202. — Fracture of the Patella. 




203. — Oblique Fracture of the Shaft 
of the Tibia. 


Fracture of the patella (fig. 202) may be produced by muscular action, or by direct 
violence. When produced by muscular action, it occurs thus : a person in danger of falling 
forwards, attempts to recover himself by throwing the body backwards, and the violent 
action of the Quadriceps extensor upon the pa- 
tella snaps that bone transversely across. The 
upper fragment is drawn up the thigh by the 
Quadriceps extensor, the lower fragment beiDg 
retained in its position by the ligamentum 
patellae ; the extent of separation of the two 
fragments depending upon the degree of lacera- 
tion of the ligamentous structures around the 
bone. The patient is totally unable to straighten 
the limb ; the prominence of the patella is lost ; 
and a marked but varying interval can be felt 
between the fragments. The treatment consists 
in relaxing the opposing muscles, which may be 
effected by raising the trunk, and slightly ele- 
vating the limb, which should be kept in a 
straight position. Union is usually ligamentous. 

In fracture from direct violence, the bone is 
generally comminuted, or fractured obliquely or 
perpendicularly. 

Oblique fracture of the shaft of the tibia 
(fig. 203) usually occurs at the lower fourth of 
the bone, this being the narrowest and weakest 
part, and is usually accompanied with fracture 
of the fibula. If the fracture has taken place 
obliquely from above, downwards, and forwards, 
the fragments ride over one another, the lower 
fragments being drawn backwards and upwards 
by the powerful action of the muscles of the calf; 
the pointed extremity of the upper fragment pro- 
jects forwards immediately beneath the integu- 
ment, often protruding through it and rendering 
the fracture a compound one. If the direction 
of the fracture is the reverse of that shown in 
the figure, the pointed extremity of the lower 
fragment projects forwards, riding upon the lower 
ana of the upper one. By bending the knee, 
which relaxes the opposing muscles, and making 
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extension from tlie knee and ankle, the fragments may be brought into apposition. It is 
often necessary, however, in compound fracture, to remove a portion of the projecting bone 
with the saw before complete adaptation can be e fleeted. 

Fracture of the fibula, roith displace* 
X04. — Fracture of the Fibula, with Displacement ment of the tibia (tig. 104.), commonly 

of the Tibia . — i Pott’s Fracture.’ known as 1 Pott’s Fracture/ is one of 

the most frequent injuries of the ankle 
joint. The end of the tibia is displaced 
from the corresponding surface of the 
astragalus ; the internal lateral ligament 
is ruptured ; and the inner malleolus 
projects inwards beneath the integu- 
ment, which is tightly stretched over 
it, and in danger of bursting. The 
fibula is broken, usually from two to 
three inches above the ankle, and occa- 
sionally that portion of the tibia with 
which it is more directly connected be- 
low ; the foot is everted by the action 
of the Peroneus longus, its inner border 
resting upon the ground, and, at the 
same time, the heel is drawn up by 
the muscles of the calf. This injury 
may be at once reduced by flexing the 
leg at right angles with the thigh, 
which relaxes all the opposing muscles, 
and by making slight extension from 
the knee and ankle. 


For a detailed account of the Minute Anatomy of Muscle, reference should be made 
to the following sources of information : — Quoin’s ‘ Elements of Anatomy ; ’ Kolliker’s 
* Handbook of Human Microscopic Anatomy/ before referred to ; Todd and Bowman’s 
1 Physiological Anatomy;’ to the article, 4 Muscle and Muscular Motion/ by W. Bowman, 
in the Cyclopedia of Anatomy ; and 1 On the Minute Structure of Voluntary Muscle/ by 
the same Author, in the Phil. Trans. 184.0, 1841. 

On the Descriptive Anatomy of the Muscles, refer to Cruveilhier’s 1 Anatomie Descrip- 
tive;’ 4 Traits de Myologie et d’Angeiologie/ by F. G. Theile, Encyclopedic Anatomique, 
Paris, 1 843 ; and Ilenle’s 4 Handbuch der Systematischen Anatomie/ before referred to. 




Of the Arteries. 


T HE Arteries are cylindrical tubular vessels, which serve to convey blood from 
both ventricles of the heart to every part of the body. These vessels were 
named arteries ($ip, air ; ropeiv, to contain ), from the belief entertained by the 
ancients that they contained air. To Galen is due the honour of refuting this 
opinion ; he showed that these vessels, though for the most part empty after death, 
contain blood in the living body. 

The pulmonary artery, which arises from the right ventricle of the heart, carries 
venous blood directly into the lungs, from whence it is returned by the pulmonary 
veins into the left auricle. This constitutes the lesser or pulmonic circulation. 
The great artery which arises from the left ventricle, the aorta, conveys arterial 
blood to the body generally ; from whence it is brought back to the right side of 
the heart by means of the veins. This constitutes the greater or systemic 
circulation. | 

*The distribution of the systemic arteries is like a highly ramified tree, the common 
trunk of which, formed by the aorta, commences at the left ventricle of the heart, 
the smallest ramifications corresponding to the circumference of the body and the 
contained organs. The arteries are found in nearly every part of the animal body, 
with the exception of the hairs, nails, epidermis, cartilages, and cornea ; and the 
larger trunks usually occupy the most protected situations, running, in the limbs, 
along the flexor side, where they are less exposed to injury. * 

There is considerable variation in the mode of division of the arteries ; occasionally 
a short trunk subdivides into several branches at the same point, as we observe 
in the coeliac and thyroid axes ; or the vessel may give off several branches in suc- 
cession, and still continue as the main trunk, as is seen in the arteries of the limbs ; 
but the usual division is dichotomous, as, for instance, the aorta dividing into the 
two common iliacs ; and the common carotid, into the external and internal. 

The branches of arteries arise at very variable angles ; some, as the superior 
intercostal arteries from the aorta, arise at an obtuse angle ; others, as the lumbar 
arteries, at a right angle ; or, as the spermatic, at an acute angle. An artery from 
which a branch is given off, is smaller in size, but retains a uniform diameter until 
a second branch is derived from it. A branch of an artery is smaller than the 
trunk from which it arises ; but if an artery divides into two branches, the com- 
bined area of the two vessels is, in nearly every instance, somewhat greater than 
that of the trunk ; and the combined area of all the arterial branches greatly 
exceeds the area of the aorta ; so that the arteries collectively may be regarded 
as a cone, the apex of which corresponds to the aorta ; the base, to the capillary 
system. 

The arteries, in their distribution, communicate freely with one another, forming 
what is called an anastomosis (dm, between ; or 6 pa, mouth), or inosculation; and 
this communication is very free between the large, as well as between the smaller 
branches. The anastomoses between trunks of equal size is found where great 
freedom and activity of the circulation is requisite, as in the brain ; here the two 
vertebral arteries unite to form the basilar, and the two internal carotid arteries are 
connected by a short communicating trunk ; it is also found in the abdomen, 
the intestinal arterios having very free anastomoses between their larger branches. 
In the limbs, the anastomoses are most frequent and of largest size around the 
joints ; the branches of an artery above freely inosculating with branches from 
tile vessels below ; these anastomoses are of considerable interest to the surgeon, 
as it is by their enlargement that a collateral circulation is established after the 
application of a ligature to an artery for the cure of aneurism. The smaller branches 
of arteries anastomose more frequently than the larger ; and between the smallest 
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twigs, these inosculations become so numerous as to constituted dose network 
that pervades nearly every tissue of the body. 

Throughout the body generally, the larger arterial branches pursue a perfectly 
straight course ; but in certain situations they are tortuous : thus, the facial artery 
in its course over the face, and the arteries of the lips, are extremely tortuous in 
their course, to accommodate themselves to the movements of the parts. The 
uterine arteries are also tortuous, to accommodate themselves to the increase of 
size which the organ undergoes during pregnancy. Again, the internal carotid 
and vertebral arteries, previous to their entering the cavity of the skull, describe a 
series of curves, which are evidently intended to diminish the velocity of the curront 
of blood, by increasing the oxtent of surface over which it moves, and adding to 
the amount of impediment which is produced by friction. 

The arteries are dense in structure, of considerable strength, highly elastic, and, 
when divided, they preserve, although empty, their cylindrical form. 

The arteries are composed of three coats, — internal, middle, and external. 

The internal , the thinnest, consists usually of two layers, an inner or epithelial ; 
and an outer, elastic. The former consists of a single layer of fusiform-shaped 
epithelial cells with round or oval nuclei. The latter is a transparent, colourless, 
shining membrane, perforated with small elongated apertures (hence the name, 
fenestrated ), and marked with numerous reticulations. This layer is perfectly 
smooth when the artery is distended ; but when empty, presents numerous longi- 
tudinal and transverse folds. 

In arteries above the size of the capillaries, the elastic layer is very delicate, 
and tlie epithelium clearly demonstrable. 

In arteries of less than a line in diameter, the internal coat consists of two 
layers, as above described ; but in middle-sized arteries, several lamellee, composed of 
elastic fibres and connective tissue, are interposed beween the epithelial and elastic 
coats. In the largest arteries, the inner coat is usually much thickened, especially 
in the aorta ; and consists of a homogeneous substance, occasionally striated or 
fibrillafced, transversed by longitudinal elastic networks, which are very fine in the 
lamella) immediately beneath the epithelium, but increase in thickness from within 
outwards. The internal and middle coats are separated, by either a dense elastic 
reticulated coat, or a true fenestrated membrane. 

The middle coat , thicker than the preceding, consists of muscular and elastic 
fibres, and connective tissue, disposed chiefly in the transverse direction. In the 
largest arteries, this coat is of great thickness, of a yellow colour, and highly 
elastic ; it diminishes in thickness, and becomes redder in colour as the arteries 
become smaller ; becomes very thin, and finally disappears. In small arteries, this 
coat is purely muscular, consisting of muscular fibre-cells united to form lamellae 
which vary in number according to the size of the arteries, the very small arteries 
having only a single layer, and those not larger than the ^th of a lijje in diameter 
three or four layers. In arteries of medium size, this coat becomes thicker in 
proportion to the size of the vessel ; its layers of muscular tissue are more 
numerous, and intermixed with numerous fine elastic fibres which unite to form 
broad-meshed networks. In the larger vessels, as the femoral, superior mesenteric, 
cceliac, external iliac, brachial, and popliteal arteries, the elastic fibres unite to form 
lamella), which alternate with the layers of muscular fibre. In the largest arteries, 
the muscular tissue is only slightly developed, and forms about one-third, or one* 
fourth of the whole substance of the middle coat ; this is especially the case in the 
aorta, and trunk of the pulmonary artery, in which the individual cells of the 
muscular layer are imperfectly formed ; while, in the carotid, axillary, iliac, and 
subclavian arteries, the muscular tissue of the middle coat is more developed. 
The elastic lamellae are well marked, may amount to fifty or sixty in number, and 
alternate regularly with the layers of muscular fibre. They are most distinct, and 
arranged with most regularity in the abdominal aorta, innominate artery, and 
common carotid. 

The external, or areolar and elastic coat, the thickest of the three, consists of 
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connective tissue, and elastic fibres. It is very thin in the largest arteries ; but in 
siae, and in small arteries, isas thick, or thicker, than «ha middle 
eoat. In small arteries, this coat consists of connective tissue, and fine elastic 
fibres. In arteries just above the capillaries, the elastic fibres are wanting ; the 
connective tissue composing the coat becoming, the nearer it approaches the capil- 
laries, more homogeneous, being gradually reduced to a thin membranous envelope 
which finally dis appears. In arteries of medium size, this coat is composed of 
two distinct layers, afi inner composed of elastic tissue ; and an outer, composed of 
connective tissue, containing elastic networks irregularly connected with each 
Other, The inner elastic layer is very distinct in the carotid, femoral, brachial, 
profunda, mesenteric, and cceliac arteries, the elastic fibres being often arranged 
i h lamellae. * 

Some arteries have extremely thin coats in proportion to their size ; this is 
especially the case in those situated in the cavity of the cranium and spinal canal, 
the difference depending upon the greater thinness of the external and middle 
coats. 

The arteries, in their distribution throughout the body, are included in a thin 
areolo-fibrous investment, which forms what is called their sheath. In the limbs, 
this is usually formed by a prolongation of the deep fascia ; in the upper part of 
the thigh, it consists of a continuation downwards of the transversalis and iliac 
fasciae of the abdomen ; in the nock, of a prolongation of the deep cervical fascia. 
The included vessel is loosely connected with its sheath by a delicate areolar tissue ; 
and the sheath usually encloses the accompanying veins, and sometimes a nerve. 
Some arteries, as those in the cranium, are not included in sheaths. 

All the larger arteries are supplied with bloodvessels like the other organs of 
the body; they are called vasa vasorum. These nutrient vessels arise from a 
branch of the artery or from a neighbouring vessel, at some considerable distance 
from the point at which they are distributed ; they ramify in the loose areolar tissue 
connecting the artery with its sheath, and are distributed to the external and middle 
coats, and, according to Arnold and others, supply the internal coat. Minute veins 
serve to return the blood from these vessels ; they empty thomselves into the venee 
oomites in connection with the artery. Arteries are also provided with nerves, 
which are derived chiefly from the sympathetic, but partly from the cerebro-spinal 
System. They form intricate plexuses upon the surface of the larger trunks, the 
Smaller branches being usually accompanied by singlo filaments ; their exact mode 
of distribution is unknown. According to Kolliker, the majority of the arteries 
of the brain and spinal cord, those of the choroid, of the placenta, as well as many 
arteries of muscles, glands, and membranes, are unprovided with them. 

The smaller arterial branches (excepting those of the cavernous structures of 
the sexual organs, and in the uterine placenta), terminate in a network of vessels 
which pervade nearly every tissue of the body. These vessels, from their minute 
size) are termed capillaries ( eaprtlus , a hair). They are interposed between the 
smallest branches of the arteries and the commencing veins, constituting a network, 
the branches of which maintain the same diameter throughout, the meshes of the 
network being more uniform in shape and size than those formed by the anasto- 
moses of the small arteries and veins. 

The diameter of the capillaries varies in the different tissues of the body, their 
usual size being about ^-gVg-th P ar ^ of an inch. The smallest are those of the 
brain, and the mucous membrane of the intestines ; the largest, those of the skin 
and the marrow of bones. 

The form of the capillary net varies in the different tissues, the meshes being 
chiefly rounded or elongated. The rounded form of mesh is most common, and 
prevails where there is a dense network, as in the lungs, in most glands and 
mucous membranes, and in the cutis $ the meshes being more or less angular, 
sometimes nearly quadrangular, or polygonal ; more frequently, irregular. E 'Ion- 
fatedr meshes are observed in the bundles of fibres and tubes composing 
mnaoLes and nerves, the meshes being usually of the form of a parallelogram, the 



THE AORTA. 


3*9 

long ftxin of the mesh naming parallel with the long axis of the nerve or fibre. 
Sometimes, the capillaries have a looped arrangement, a single vessel projecting 
from the common network, and returning after forming one or more loops, as in 
the papillae of the tongue and skim 

The number of tbe capillaries, and the size of tbe mesbes, determines the degree 
of vascularity of a part. Tbe closest network, and the smallest interspaces, are 
found m the lungs and in tbe choroid coat of the eye. In the liver and lung, the 
interspaces are smaller than the capillary vessels themselves. In the kidney, in 
the conjunctiva, and in the cutis, the interspaces are from three to four times as 
large as the capillaries which form them ; and in the brain from eight to ten times 
as large as the capillaries, in their long diameter, and from four to six times as 
large in their transverse diameter. In the cellular coat of the arteries, the width 
of the meshes is ten times that of the capillary vessels. As a general rule, the 
more active the function of an organ is, the closer is its capillary net, and the larger 
its supply of blood, the network being very narrow in all growing parts, in the 
glands, and in the mucous membranes ; wider in bones and ligaments, which are 
comparatively inactive ; and nearly altogether absent in tendons and cartilages, in 
which very littlo organic change occurs after their formation. 

Structure. The walls of the capillaries consist of a fine, transparent, homogeneous 
membrane, in which are embedded, at intervals, minute oval corpuscles, probably 
the remains of tho nuclei of the cells from which the vessel was originally formed. 
The largest capillaries have a trace of an epithelial lining, and a few filaments cir- 
cularly dispersed. 

In the description of the arteries, we shall first consider the efferent trunk of the 
systemic circulation, the aorta, and its branches ; and then the efferent trunk of the 
pulmonic circulation, tho pulmonary artery. 

The Aorta. 

The aorta (aoprr) ; arferia magna) is the main trunk of a series of vessels, 
which, arising from the heart, convey the red oxygenated blood to every part of 
the body for its nutrition. This vessel commences at the upper part of the left 
ventricle, and, after ascending for a short distance, arches backwards to the left 
side, over the root of the left lung, descends within the thorax on the left side of 
the vertebral column, passes through the aortic opening in the Diaphragm, and 
entering the abdominal cavity, terminates, considerably diminisbed in size, oppo- 
site the fourth lumbar vertebra, where it divides into the right and left common 
iliac arteries. Hence its subdivision into the arch of the aorta, the thoracic aorta 
and the abdominal aorta, from the direction or position of its parts. 

Arch of the Aorta. 

Dissection. In order to examine the arch of the aorta, open the thorax, by dividing the 
cartilages of the ribs on each side of the sternum, raising this bone from below upwards, and 
then sawing through the sternum on a level with its articulation with the clavicle. By this 
means, the relations of the large vessels to the upper border of tbe sternum and root of the 
neck are kept in view. 

The arch of the aorta extends from the origin of the vessel at the upper part 
of the left ventricle to the lower border of the body of the third dorsal vertebra^ 
At its commencement, it ascends behind the sternum, obliquely upwards and 
forwards towards the right side, and opposite the upper border of the second 
costal cartilage of the right side, passes transversely from right to left, and from 
before backwards, to tbe left side of tbe second dorsal vertebra ; it then descends 
upon the left side of the body of the third dorsal vertebra, at the lower border of 
which it takes the name of thoracic aorta. The arch of the aorta describes & 
curve, tbe convexity of which is directed upwards and to the right side ; and it is 
subdivided, at the points where it changes its direction, so as to be described in 
three portions, tbe ascending, transverse, and descending portions of the arch of 
the aorta. 



ARTERIES. 

Ascending Part op the Arch. 

The ascending portion of the arch of the aorta is about two inches in length. 
It commences at the npp3r part of the left ventricle, in front of the left auriculo- 
ventricular orifice, and opposite the middle of the sternum on a line with its 
junction to the third costal cartilage ; it passes obliquely upwards in the direction 
of the heart's axis, to the right side, as high as the upper border of the second 
costal cartilage, describing a slight curve in its course, and being situated, when 
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distended about a quarter of an inch behind the posterior surface of the sternum. 
A little above its commencement, it is somewhat enlarged, and presents three small 
dilatations, called |he sinuses of the aorta (sinuses of Valsalva) opposite to which 
are attached the three semilunar valves, which serve the purpose of preventing 
any regurgitation of blood into the cavity of the ventricle. A section of the aorta 
opposite this part has a somewhat triangular figure ; but below the attachment of 
the valves it is circular. This portion of the arch is contained in the cavity of the 
pericardium, and, together with the puliqonary artery, is invested in a tube of 
serous membrane, continued on to them from the surface of the heart. 
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Relation*. The ascending part of the arch is covered at its commencement by 
the trunk of the pulmonary artery and the right auricular appendage, and, higher 
up, is separated from the sternum by the pericardium, some loose areolar tissue, 
and the remains of the thymus gland ; behind , it rests upon the right pulmonary 
vessels and root of the right lung. On the right side, it is in relation with the 
superior vena cava and right auricle ; on the left side , with the pulmonary artery. 


Plan of the Relations of the Ascending Part of the Arch. 

In Front. 

Pulmonary artery. 

Right auncul&r appendage. 

Pericardium. 

Remains of thymus gland. 


Behind. 

Right pulmonary vessels. 

Root of right lung. 

Transverse Part of the Arch. 

* The second or transverse portion of the arch commences at the upper border of 
the second costo- sternal articulation of the right side in front, and passes from 
right to left, and from before backwards, to the left side of the second dorsal 
vertebra behind. Its upper border is usually about an inch below the upper 
margin of the sternum, f 

Relations. Its anterior surface is covered by the loft pleura and lung, and 
crossed towards the left side by the left pneumogastric and phrenic nerves, and 
cardiac branches of the sympathetic. Its 'posterior surface lies Qn the trachea, 
just above its bifurcation, on the great cardiac plexus, the oesophagus, thoracic 
duct, and left recurrent laryngeal nerve. Its upper border is in relation with 
the left innominate vein ; and from its upper part are given off the innominate, 
left carotid, and left subclavian arteries. Its lower border is in relation with 
the bifurcation of the pulmonary artery, and the remains of the ductus arteriosus, 
which is connected with the left division of that vessel ; the left recurrent 
laryngeal nerve winds round it from before backwards, whilst the left bronchus 
passes below it. 




Left side. 

Pulmonary artery. 


Right side. 
Superior cava. 
Right auricle. 


v Plan of the Relations of the Transverse Part of the Arch. 

Above, 

Left innominate vein, t 
Arteria innominata. 

Left carotid. 

Left subclavian. 


In front. 

Left pleura and lung. 

Left pneumogastric nerve. 
Left phrenic nerve. 
Cardiac nerves. 


Bifurcation of pulmonary artery. 
Remains of ductus arteriosus. 
Left recurrent nerve. 

Left bronchus. 



Below . 


Behind. 

Trachea. 

Cardiac plexus. 
(Esophagus. 

Thoracic duct 
L^ft recurrent nerve. 


L 
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Descending Part of the Arch. 

The descending portion of the arch has a straight direction, inclining downwards 
on the left side of the body of the third dorsal vertebra, at the lower border of 
which it takes the name of thoracic aorta, y 

Relations. Its anterior surface is covered by the pleura and root of the left 
lung ; behind, it lies on the left side of the body of the third dorsal vertebra. On 
its right side are the oesophagus and thoracic duct ; on its left side it is covered by 
the pleura. 


j Plan of the Relations of the Descending Part of the Arch. 


In Front. 
Pleura. 

Root of left lung. 


Right side . 
(Esophagus. 
Thoracic duct. 



Left side . 
Pleura. 


Behind. 

Left side of body of tirigl dorsal vertebra. j f 

The ascending, transverse, and descending portions of the arch vary in position 
according to the movements of respiration, being lowered, together with the 
trachea, bronchi, and pulmonary vessels, during inspiration by the descent of the 
Diaphragm, and elevated during expiration, when the Diaphragm ascends. These 
movements are greater in the ascending than the transverse, and in the latter 
than the descending part. 


PeculiarStt^B. The height to which the aorta rises in the chest is usually about an inch 
below the Upper border of the sternum ; but it may ascend nearly to the top of that bone. 
Occasionally it is found an inch and a half, more rarely, three inches below this point. 

In Direction. Sometimes the aorta arches over the root of the right instead of the left 
lung, as in birds, and passes down on the right side of the spine. In such cases all the 
viscera of the thoracic and abdominal cavities are transposed. Less frequently, the aorta, 
after arching over the root of the right lung, is directed to its usual position on the left side 
of the spine, this peculiarity not being accompanied by any transposition of the viscera. 

In Conformation. The aorta occasionally divides, as in some quadrupeds, into an ascending 
and a descending trunk, the former of which is directed vertically upwards, and subdivides 
into three branches, to supply the head and upper extremities. Sometimes the aorta sub- 
divides soon after its origin into two branches, which soon reunite. In one of these cases, 
the oesophagus and trachea were found to pass through the interval left by their division; 
this is the normal condition of the vessel in the reptilia. 


Surgioal Anatomy . Of all the vessels of the arterial system, the aorta, and more especially 
its arch, is most frequently the seat of disease ; hence it is important to consider some of the 
consequences that may ensue from aneurism of this part. i 

It will be remembered, that the ascending part of the arch is contained in the pericardium, 
just behind the sternum, being crossed at its commencement ?y the pulmonary artery and 
right auricular appendage, and having the root of the right lung behind, the vena cava on the 
right side, and the pulmonary artery and left auricle on the left side. 

Aneurism of the ascending aorta, in the situation of the aortic sinuses, in the great 
majority of cases, affects the right coronary sinus ; this is mainly owing to the fact that the 
regurgitation of blood upon the sinuses takes place chiefly on the right anterior aspect of 
the vessel. As the aneurismal sac enlarges, it may compress any or all of the structures in 
immediate proximity with it, but chiefly projects towards the right anterior side ; and, 
consequently, interferes mainly with those structures that have a corresponding relation 
with the vessel. In the majority of cases, it bursts in the cavity of the pericardium, the 
patient suddenly drops down dead, and, upon a post-mortem examination, the pericardial sac 
is found full of blood: or^it.may compress the right auricle, or the pulmonary artery, and 
adjoining part of the right ventricle, and open into one or the other of these parts, or may 
press upon the superior cava. 

Aneurism of the asoending aorta, originating above the sinuses, most frequently impli- 
cates the right anterior wall of the vessel ; this is probably mainly owing to the blood 
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being impelled against this part The direction of the aueurism is also chiefly towards the 
right of the median line. If it attains a large size and projects forwards, it may absorb the 
sternum and the cartilages of the ribs, usually on the right side, and appear as a pulsating 
tumour on the front of the chest, just below the manubrium ; or it may burst into the peri- 
cardium, or may compress, or open into, the right lung, the trachea, bronchi, or oesophagus. 

Regarding the transverse part of the arch, the student is reminded that the vessel lies 
on the tracnea, the oesophagus, and thoracic duct; that the recurrent laryngeal nerve 
winds around it ; and that from its upper part are given off three large trunks, which 
supply the head, neck, and upper extremities. Now an aneurismal tumour taking origin 
from the posterior part or right aspect of the vessel, its most usual site, may press upon 
the trachea, impede the breathing, or produce cough, haemoptysis, or stridulous breathing, 
or it mav ultimately burst into that tune, producing fatal haemorrhage. Again, its pressure 
on the laryngeal nerves may give rise to symptoms which so accurately resemble those of 
laryngitis, that the operation of tracheotomy has in some cases been resorted to, from the 
supposition that disease existed in the larynx ; or it may press upon the thoracic duct, 
and destroy life by inanition; or it may involve the oesophagus, producing dysphagia; or 
may burst into the oesophagus, when fatal haemorrhage will occur. Again, the innominate 
artery, or the left carotid, or subclavian, may be so obstructed by clots, as to produce a 
weakness, or even a disappearance, of the pulse in one or the other wrist; or the tumour 
may present itself at or above the manubrium, generally either in the median line, or to 
the right of the sternum, and may simulate an aneurism of one of the arteries of the 
neck. 

Aneurism affecting the descending part of the arch is usually directed backwards and to 
the left side, causing absorption of the vertebrae and corresponding ribs; or it may press 
upon the trachea, left bronchus, oesophagus, and the right and left lungs, generally ffcq 
latter. When rupture of the sac occurs, it usually takes place into the left pleural cavity J 
less frequently into the left bronchus, the right pleura, or into the substance of the lungfc or 
trachea. In this form of aneurism, pain is almost a constant and characteristic symptom, 
referred to either the back or chest, and usually radiating from the spine around the left 
side. This symptom depends upon the aneurismal sac compressing the intercostal nerves 
against the bone. 

*r Branches of the Ancn of the Aorta. (Figs. 205, 206.) 

The branches given off from the arch of the aorta are five in number : two of 
Rmall size from the ascending portion, the right and left coronary ; aftd three of 
large size from the transverse portion, the innominate artery, the left Oftrotid, and 
the left subclavian. / ♦ 

Peculiarities. Position of the Branches. The branches, instead of arising from the highest 
part of the arch (their usual position), may be moved more to the right, arising from the 
commencement of the transverse or upper part of the ascending portion ; or the distance from 
one another at their origin may be increased or diminished, the most frequent change in this 
respect being the approximation of the left carotid towards the innominate artery. 

The Number of tne primary branches may be reduced to two : the left carotid arising from 
the innominate artery; or (more rarely), the carotid and subclavian arteries of the left side 
arising from a left innominate artery. But the number may he increased to four, from the 
right carotid and subclavian arteries arising directly from the aorta, the innominate being 
absent. In most of these latter cases, the right subclavian has been found to arise from the 
left end of the arch ; in other cases, it was the second or third branch given off instead of 
the first. Lastly, the number of trunks from the arch may he increased to five or six ; in 
these instances, the external and internal carotids arose separately from the arch, the 
common carotid being absent on one or both sides. 

Number usual , Arrangement different. When the aorta arches over to the right side, the 
three branches have an arrangement the reverse of what is usual, the mnominate supplying 
the left side ; and the carotid and subclavian (which arise separately) the right side. In 
other cases, where the aorta takes its usual course, the two carotids may be joined in a 
common trunk, and the subclavians arise separately from the arch, the right subclavian 
generally arising from the left end of the arch. 

Secondary Branches sometimes arise from the arch ; most commonly such a secondary 
branch is the left vertebral, which usually takes origin between the left carotid and left 
subclavian, or beyond them. Sometimes, a thyroid branch is derived from the arch, or 
right internal mammary, or left vertebral, or, more rarely, both vertebrals. ^ 

J The Coronary Arteries. 

The coronary arteries supply the heart ; they are two in number, right and left, 
arising near the commencement of the aorta immediately above the free margin of 
the semilunar valves. i 
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S Right Coronary Artery, about the size of a cyo'w’e quill, arises from the 
aorta immediat ely above the free margin of the right semilunar valve, between 
the pulmonary artery and the appendix of the right auricle. It passes forwards to 
the right side, in the groove between the right auricle and ventricle, and curving 
around the right border* of the heart, runs along its posterior surface as far as the 
posterior interventricular groove, where it divides into two branches, one of vtfbich 
continues onwards in the groove between the left auricle and ventricle, and 
anastomoses with the left coronary ; the other descends along the posterior inter- 
ventricular ftirrow, supplying branches to both ventricles and to the septum, and 
anastomosing at the apex of the heart with the descerf&ing branch of the left 


coronary.^ 

This vessel sends a large branch along the thin margin of the right ventricle to 
the apex, and numerous small branches to the right auricle and ventricle, and the 


7 mmencement of the pulmonary artery. 

The Left Coronary, smaller than the former, arises immediately above the free 
edge of the left semilunar valve, a little higher than the right ; it passes forwards 
between the pulmonary artery and the left appendix auricula?, and descends 
obliquely towards the anterior interventricular groove, where it divides into two 
branches. Of these, one passes transversely outwards in the left auriculo- ventri- 
cular groove, and winds around the left border of the heart to its posterior surface, 
where it anastomoses with the superior branch of the right coronary ; the other 
descends along the anterior interventricular groove to the apex of the heart, 
where it anastomoses with the descending branch of the right coronary. The left 
coronary supplies the left auricle and its appendix, both ventricles, and numerous 
small branches to the pulmonary artery, and commencement of the aorta. 


Peculiarities. These vessels occasionally arise by a common trunk, or their number may be 
increased to three ; the additional branch being of small size. More rarely, there are two 
additional branches. 


Arteria Innominata. 

* The innominate artery is the largest branch given off from the arch of the aorta. 
It arises from the commencement of the transverse portion in front of the left 
carotid, and, ascending obliquely to the upper border of the right sterno- clavicular 
Articulation, divides into the right carotid and subclavian artdries. This vessel 
Varies from an inch and a half to two inches in length.^ 

1 Relations. In front , it is separated from the first bone of the sternum by the 
Steruo-hyoid and Stemo-thyroid muscles, the remains of the thymus gland, and by 
the innominate and right inferior thyroid veins which cross its root. Behind , 
it lies upon the trachea, which it crosses obliquely. On the right side is the right 
vena innominata, right pneumogastric nerve, and the pleura ; and on the left side , 
ihe^remajins of thymus gland, and origin of the left carotid artery. 

f Plan of the Relations of the Innominate Artert, 

In front . 

Sternum. 

Sterno-hyoid and Sterno-thyroid muscles. 

Remains of thymus gland. 

Left innominate and right inferior thyroid veins. 


$ 

Bight side. 

Right vena innominata* 

Right pneumogastric nerve. 
Pleura. 

( Innominate 1 
\ Artery. J 

4 

Left side . 

Remains of thymus. 
Left carotid. 


Behind , 
Trachea. 



Peculiarities in point of division. When the bifurcation of the innominate artery varies 
from the point above mentioned, it sometimes ascends a considerable distance above the 
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sternal end of the clavicle ; leas frequently it divides below it In the former dess of cases, 
its length may exceed two inches ; and, in the latter, be reduced to an inch or leas* These 
are points of considerable interest for the surgeon to remember in connection with the opera- 
tion of tying this vessel. 

Branches The arteria innominata occasionally supplies a thyroid branch (middle thyroid 
artery), which ascends along the front of the trachea to the thyroid gland ; and sometimes* 
a thymic or bronchial branch. The left carotid is frequently joined with the innominate 
artery at its origin. Sometimes, there is no innominate artery, the right subclavian arising 
directly from the arch of the aorta. 

Portion. When the aorta arches over to the right side, the innominate is directed to the 
left side of the neck instead of the right. 

Collateral circulation. Adlan Burns demonstrated, on the dead subject, the possibility of 
the establishment of the collateral circulation after ligature of the innominate artery, by 
tying and dividing that artery, after which, he says “ Even coarse injection impelled into the 
aorta, passed freely by the anastomosing branches into the arteries of the right arm, filling 
them and all the vessels of the head completely.” ( Surgical Anatomy of the Head and Neck r 
p. 62.) The branches by which this circulation would be carried on are very numerous ; 
thus, all the communications across the middle line between the branches of the carotid 
arteries of opposite sides would be available for the supply of blood to the right side of the 
bead and neck ; while the anastomosis between the superior intercostal of tne subclavian 
and the first aortic intercostal (see infra on the collateral circulation after obliteration of the 
thoracic aorta), would bring the blood, by a free and direct course, into the right subclavian : 
the numerous connections, also, between the lower intercostal arteries, and the branches 
of the axillary and internal mammary arteries would, doubtless, assist in the supply of blood 
to the right arm^ while the epigastric, from the external iliac, would, by means of its anasto- 
mosis with the internal mammary, compensate for any deficiency in the vascularity of the 
wall of the chest. 

Surgical Anatomy. Although the operation of tying the innominate artery has been per- 
formed by several surgeons, for aneurism of the right subclavian extending inwards as far as 
the Scalenus, in no instance has it been attended with success.* Mott’s patient, however, on 
whom the operation was first performed, lived nearly four weeks, and Qraefe’s more than two 
months, so that the possibility of the re-establishment of the circulation has been proved. - 
The main obstacles to the operation are, as the student will perceive from his dissection of 
this vessel, its deep situation behind and beneath the sternum, and the number of important 
structures which surround it in every part. 

In order to apply a ligature to this vessel, the patient is to be placed upon his back, with 
the shoulders raised, and the head bent a little backwards, so as to draw out the artery 
from behind the sternum into the neck. An incision two inches long is then made 
the anterior border of the Sterne-mastoid muscle, terminating at the sternal end of the 
clavicle. From this point, a second incision is carried about the same length along the 
upper border of the clavicle. The skin is then dissected back, and the Platysma divided 
on a director : the sternal end of the Stemo-mastoid is now brought into view, and £ 
director being passed beneath it, and close to its under surface, so os to avoid any small 
vessels, the muscle is to be divided transversely throughout the greater part of its attach- 
ment. By pressing aside any loose cellular tissue or vessels that may now appear, the 
Sterno-hyoia and Stemo-thyroid muscles will be exposed, and must be divided, a director 
being previously passed beneath them. The inferior thyroid veins now come into view, and 
must be carefully drawn either upwards or downwards, by means of a blunt hook. On no 
account should these vessels be divided, as it would add much to the difficulty of the opera- 
tion, and endanger its ultimate success. After tearing through a strong fibro-cellular 
lamina, the right carotid is brought into view, and being traced downwards, the arteria 
innominata is arrived at. The left vena innominata should now be depressed, the right 
vena innominata, the internal jugular vein, and pneumogastric nerve drawn to the right side: 
and a curved aneurism needle may then be passed around the vessel, close to its surface, and 
in a direction from below upwards and inwards ; care being taken to avoid the right pleural 
sac, the trachea, and cardiac nerves. The ligature should be applied to the artery as high as 
possible, in order to allow room between it and the aorta for the formation of a coagulum. 
The importance of avoiding the thyroid plexus of veins during the primary steps of the opera- 
tion, and the pleural sac whilst including the vessel in the ligature, should be most carefully 
home in mind, since secondary haemorrhage or pleurisy have been the cause of death in all the 
cases hitherto operated on. 

^ Common Carotid Arteries. 

The common carotid arteries, although occupying a nearly similar position in 
the neck, differ in position, and, consequently, in their relations at their origin. 
The right carotid arises from the arteria innominata, behind the right stemo- 

* This statement may now require modification, a successful operation having been said 
to have been performed recently in America. 
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clavicular articulation ; the left from 4 ie highest part of the arch of the aorta. 
*Ehe left carotid ifl, consequently, longer and placed more deeply in the thorax. It 
-kill, therefore, be more convenient to describe first the course and relations of 
that portion of the left carotid which intervenes between the arch of the aorta and 
the left eterno-clavicular articulation (see fig. 205). ^ * 

v / , Bhe left carotid within the thorax passes obliquely outwards from the arch of 
the aorta to the root of the neckv In front, it is separated from the first piece of 
the sternum by the Sterno-hyoid and Sterno-thyroid muscles, the left innominate 
vein, and the remains of the thymus gland ; behind , it lies on the trachea, oeso- 
phagus, and thoracic duct. Internally , it is in relation with the arteria innomi- 
nata ; externally , with the left pneumogas fcric nerve, and left subclavian artery. 


Plan op the Relations of the Left Common Carotid. 
Thoracic Portion. 


In Front. 

Sternum. 

Sterno-hyoid and Sterno-thyroid muscles. 
Left innominate vein. 

Remains of thymus gland. 


ArtetiA' innominata. 




Externally. 

Left pneumogastric nerve. 
Left subcla\ ian artery. 


Behind. 

Trachea. 
(Esophagus. 
Thoracic duct. / 


4 Jn the neck, the two common carotids resemble each other so closely, that one 
description will apply to both. Each vessel passes obliquely upwards, from 
behind the sterno-clavicular articulation, to a level with the upper border of the 
thyroid cartilage, where it divides into the external and internal carotid ; these 
kames being derived from the distribution of the arteries to the external parts of 
1 the head and face, and to the internal parts of the cranium respectively. The 
Course of the common carotid is indicated by a line drawn from the sternal end of 
the clavicle below, to a point midway between the angle of the jaw and the 
mastoid process above. . 

^ At the lower part of the neck the two common carotid arteries are separated 
from each other by a very small interval, which contains the trachea ; but* at the 
upper part, the thyroid body, the larynx and pharynx project forwards between 
^he two vessels, and give the appearance of their being placed further back in that 
situation, The common carotid artery is contained in a sheath, derived from the 
deep cervical fascia, which also encloses the internal jugular vein and pneumo- 
gastric nerve, the vein lying on the outer side of the artery, and the nerve between 
title artery and vein, on a plane posterior to both. ^ On opening the sheath, these 
three structures are seen to be separated from one another, each being enclosed in 
a separate fibrous investment. 

Relations . At the lower part of the neck the common carotid artery is very 
deeply seated, being covered by the superficial fascia, Platysmk/ 3,n3 deep fascia, the 
Stemo-mastoid, Sterno-hyoid, and Sterno-thyroid muscles, and by the Omo-hyoid 
Opposite the cricoid cartilage ; but in the upper part of its course, near its ter- 
mination, it is more superficial, being covered merely by the integument, the 
superficial fascia, Pl&tysmo, and deep fascia, and inner margin of the Stemo- 
mastoid, and is contained in a triangular space, bounded behind by the Stemo- 
mastoid, above by the posterior belly of the Digastric, and below by the anterior 
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belly of the Omo-hyoid. This part of the artery is crossed obliquely from within 
outwards by the sterno-mastoid artery ; it is also crossed by the facial, lingual, 
and superior thyroid veins, which terminate m the internal jugular, and descend- 
ing on its shegth in front, is seen the descendens noni nerve, this filament being 
joined with branches from the cervical nerves, which cross the vessel from without 

207 — Surgical Anatomy of the Arteries qf the Neck Eight side 
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inwards./ Sometimes the descendens noni is contained within the sheath* The 
middle thyroid vein crosses the artery about its centre, and the anterior jugular 
vein below. </ Behind , the artery lies m front of the cervical portion of the spine, 
resting first on the Longus colli muscle, then on the Rectus anticus major, from 
which it is separated by the sympathetic nerve. The recurrent laryngeal nerve 
and inferior thyroid artery cross behind the vessel at its lower part. Internally, 
it is in relation with the trachea and thyroid gland, the inferior thyroid artery 
and recurrent laryngeal nerve being interposed ; higher up, with the larynx and 
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pharynx. On its outer side are placed the internal jngnlar vein and pneumo- 
gastric nerve. / 

V At the lower part of the neck, the internal jugular vein on the right side 
diverges from the artery, but on the left side it approaches it, and often crosses its 
lower part. This is an important fact to bear in mind during the performance of 
any 4 operation on the lower part of the left common carotid artery. 

* * 

Plan of the Relations of the Common Carotid Artery. 

Integument and fascia 
Platysina. 

Storno-mastoid. 

Sterno-hyoid. 

Stemo-thyroid. 


Externally. 
Internal jugular vein. 
Pneumogastric nerve. 


Behind. 

Longue colli. . Sympathetic nerve. 

Rectus anticus major. Inferior thyroid artery. 

Recurrent laryngeal nerve. 

Peculiarities as to Origin. The right common carotid may arise above or below its usual 
point, the upper border of the stemo-clavicular articulation. This variation occurs in one 
out of about eight cases and a half, and the origin is more frequently above than below 
the usual point ; or the artery may arise as a separate branch from the arch of the aorta, or 
in conjunction with the left carotid. The left common carotid varies more frequently in its 
origin than the right. In the majority of abnormal cases it arises with the innominate 
artery, or if the innominate artery is absent, the two carotids arise usually by a siugle trunk. 
The left carotid has a tendency towards the right side of the arch of the aorta, being occasion- 
ally the first branch given oii‘ from the transverse portion. It rarely joins with the left 
subclavian, except in cases of transposition of the arch. 

Pectdiaritus as to Point of Division, The most important peculiarities of this vessel, in 
a surgical point of view, relate to its place of division in the neck. In the majority of 
abnormal cases, this occurs higher than usual, the artery dividing into two branches 
opposite the hyoid bone, or even higher; more rarely, it occurs below its usual place 
opposite the middle of the larynx, or the lower border of the cricoid cartilage ; and one 
case is related by Morgagni, where the common carotid, only an inch and a half in length, 
divided at the root of the neck. Very rarely, the common carotid ascends in the neck 
without any subdivision, the internal carotid being wanting; and in two cases, the common 
carotid has been found to be absent, the external and internal carotids arising directly from 
the arch of the aorta. This peculiarity existed on both sides in one subject, on one side 
in the other. 

Occasional Branches. Tlio common carotid usually gives off no branches; but it occasionally 
gives origin to the superior thvroid, or a laryngeal branch, the inferior thyroid, or, more 
rarely, the vertebral artery. 

Surgical Anatomy. The operation of tying the common carotid artery may be necessary 
in a wound of that vessel or its branches* in an aneurism, or in a case of pulsating tumour 
of the orbit or skull. If the wound involves the trunk of the common carotid, it will he 
necessary to tie the artery above and below the wounded part. But in cases of aneurism, 
or where one of the branches of the common carotid is wounded in an inaccessible situa- 
tion, it may be judged necessary to tie the trunk. In such cases, the whole of the artery 
is accessible, and any part may be tied, except close to either end. When the case is such 
as to allow of a choice being made, the lower port of the carotid should never be selected 
as the spot upon which to place a ligature, for not only is the artery m this situation 
placed very deeply in the neck, but it is covered by three layers of muscles, and on the 
left side tbe jugular vein, in the great majority of cases, passes obliquely in front of it. 
Neither should the upper end be selected, for here the superior thyroid, lingual, and facial 
veins would give rise to very considerable difficulty in the application of a ligature. The 
point most favourable for the operation is opposite the lower part of the larynx, and here 
a ligature may be applied on the vessel, either above or below the point where it is crossed 
by the Omo -hyoid muscle. In the former situation the artery is most accessible, and it 


In front. 

Omo-hyoid. 

Descendens noni nerve. 

Sterno-ma^toid artery. 

Thyroid, lingual, and facial veins. 
Anterior j ugular vein. 

Internally. 

Trachea. 

Thyroid gland. 

Recurrent laryngeal nerve. 
Inferior thyroid artery. 

1 airynx. 

Pharv nx. 
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may be tied there in eases of wounds, or aneurism of any of the large branches of the 
carotid ; whilst in cases of aneurism of the upper part of the carotid, that part of the 
vessel may be selected which is below the Omo- hyoid. It occasionally happens that the 
carotid artery bifurcates below its usual position : if the artery be exposed at its point of 
bifurcation, both divisions of the vessel should be tied near tneir origin, in preference to 
tying the trunk of the artery near its termination ; and if, in consequence of the entire 
absence of the common carotid, or from its early division, two arteries, the external and 
internal carotids, are met with, the ligature should be placed on that vessel which is found 
on compression to be connected with the disease. 

In this operation, the direction of the vessel and the inner margin of the Sterno-mastoid 
are the chief guides to its performance. 

To tie the Common Carotid , above the O mo-hyoid. The patient should be placed on his 
back with the head thrown back ; an incision is to be made, three inches long, in the 
direction of the anterior border of the Sterno-mastoid, from a little below the angle of 
the jaw to a level with the cricoid cartilage : after dividing the integument, superficial 
fascia, and Platysma, the deep fascia must be cut through on a director, so as to avoid 
wounding numerous small veins that are usually found beneath. The head may now bo 
brought forwards so os to relax the parts somewhat, and the margins of the wound held 
asunder by copper spatula*. The (fescendens noni nerve is now exposed, and must he 
avoided, and the sheath of the vessel having been raised by forceps, is to be opened over 
the artery to a small extent at its inner side. The internal jugular vein may now present 
itself alternately distended and relaxed ; this should he compressed both above and below, 
and drawn outwards, in order to facilitate the operation. The aneurism needle is now 
pissed from the outside, care being taken to keep the needle in close contact with the 
artery, and thus avoid the risk of injuring the jugular vein, or including the vagus nerve. 
Before the ligature is tied, it should be ascertained that nothing but the artery is in- 
cluded in it. 

To tie the Common Carotid below the Omo-hyoid. The patient should ho placed in the same 
position as above mentioned. An incision about three inches in length is to be made, 
parallel with the inner edge of tin* Sterno-mastoid, commencing on a level with the cricoid 
cartilage. The inner border of the Sterno-mastoid having been exposed, the sterno-mastoid 
artery and a large vein, the middle thyroid will he wen, and must he carefully avoided ; the 
Sterno-mastoid is to he drawn outwards, and t lit* Kterno-livoid and thyroid muscles inwards. 
The deep fascia must now he divided below the Omo-hvoid muscle, and the sheath having 
been exposed, must he opened, cure being taken to avoid the desceudens noni, which here 
runs on the inner or tracheal side. The jugular vein and vagus nerve being then pressed to 
the outer side, the needle must he passed round the artery from without inwards, great care 
being taken to avoid the inferior thyroid artery, the recurrent laryngeal, and sympathetic 
nerves which lie behind it. 

Collateral Circulation. After ligature of the common carotid, the collateral circulation 
can he perfectly established, by the free communication which exists between the carotid 
arteries of opposite sides, both without and within the cranium— and by enlargement of 
the branches of the subclavian artery on the side corresponding to that on which the 
vessel has been tied, the chief communication outside the skull taking place between 
tlie superior and inferior thyroid arteries, and the profunda cervieis, and arteria princeps 
cervicis of the occipital ; the vertebral taking the place of the internal carotid within the 
cranium. 

Sir A. Cooper had an opportunity of dissecting, thirteen years after the operation, the 
case in which he first successfully tied the common carotid fthe second case in which the 
operation had been performed). Guy's Hospital Iltpoii;#, i. 56. The injection, however, 
does not seem to have been a successful one. It showed merely that the arteries at the 
base of the brain (circle of Willis) were much enlarged on the side of the tied arterv, the 
basilar artery on that side having been one of the chief means of restoring the circulation, 
and that the anastomosis between the branches of the external carotid on the affected side 
and those of the same artery on the sound side was free, so that the external carotid was 
pervious throughout. 


External Carotid Artert. 

The external carotid artery (fig. 207), arises opposite the upper border of the 
thyroid cartilage, and taking a slightly curved course, ascends upwards and for- 
wards, and then inclines backwards, to the space between the neck of the condyle 
of the lower jaw, and the external meatus, where it divides into the temporal and 
internal maxillary arteries. It rapidly diminishes in size in its course up the neck, 
owing to the number and large size of the branches given off from it. In the 
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child, it is somewhat smaller than the internal carotid ; bnt in the adult, the two 
vessels are of nearly equal size, i At its commencement, this artery is more super- 
ficial, and placed nearer the middle line than the internal carotid, and is contained 
in the triangular space bounded by the Stemo-mastoid behind, the Omo-hyoid 
below, and the posterior belly of the Digastric and Stylo-hyoid above ; it is covered 
by the skin, Platysma, deep fascia, and anterior margin t>f the Sterno-mastoid, 
crossed by the hypoglossal nerve, and by the lingual and facial veins ; it is after- 
wards crossed by the Digastric and Stylo-hyoid muscles, and higher up passes 
deeply into the substance of the parotid gland, where it lies beneath the facial 
nerve and the junction of the temporal and internal maxillary veins. 

Internally is the hyoid bone, the wall of the pharynx, and the ramus of the jaw, 
from which it is separated by a portion of the parotid gland. 

Behind it, near its origin, is the superior laryngeal nerve ; and higher up, it 
is separated from the internal carotid by the Stylo-glossus and Stylo-pharyngeus 
muscles, the glosso-pharyngeal nerve, and part of the parotid gland. 


Plan of the Relations of the External Carotid. 


In front. 

Integument, superficial fascia. 

Platysma and deep fascia. 

Hypoglossal nerve. 

Lingual and facial veins. 

Digastric and Stylo-hyoid muscles. 

Parotid gland with facial nerve and 
temporo-maxillary vein in its sub- 
stance. 

Internally. 
Ilyoid bone. 
Pharynx. 
Parotid gland. 
Itamus of jaw. 



Behind. 

Superior Laryngeal nerve. 
Stylo-glossus. 
Stylo-pharyngeus. 
Glosso-pharyngeal nerve. 
Parotid gland. 


Surgical Anatomy. The application of a ligature to the external carotid may be required 
in cases of wounds of this vessel, or of its branches when these cannot be tied, and in some 
cases of pulsating tumour of the scalp or face ; the operation, however, is very rarely per- 
formed, ligature of the common carotid being preferable, on account of the number of 
branches given off from the external. To tie this vessel near its origin, below the point 
where it is crossed by the Digastric, an incision about three inches in length should be 
made along the margin of the Sterno-mastoid, from the angle of the jaw to the cricoid 
cartilage, as in the operation for tying the common carotid. To tie the vessel above the 
Digastric, between it and the parotid gland, an incision should be made from the lobe of 
the ear to the great cornu of the os hvoides, dividing successively the skin, Platysma, and 
fascia. By separating the posterior belly of the Digastric and Stylo-hyoid muscles which 
are seen at the lower part oi the wound, from the parotid gland, the vessel will be exposed, 
and a ligature may be applied to it. The circulation is at once re-established by the free 
communication between most of the large branches of the artery (facial, Ungual, superior 
thyroid, occipital) and the corresponding arteries of the opposite side, and by the free 
anastomosis of the facial with branches from the internal carotid, of the occipital with 
branches of the subclavian, etc. 


Branches . The external carotid artery gives off eight branches, which, for con- 
venience of description, may be divided into four sets. (See fig. 208, Plan of the 
Branches.) 


Anterior . Posterior. Ascending. Terminal . 

Superior thyroid. Occipital. Ascending pha- Temporal. 

Lingual. Posterior auricular. ryngeal. Internal maxillary. 

Racial. 

The student is here reminded that many variations are met with in the number, 
origin, and course of these branches in different subjects ; but the above 7 arrange- 
ment is that which is found in the great majority of cases. 
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The Superior Thyroid Artery (figs. 207 and 212), is the first branch given 
off from the external carotid, being derived from that vessel just below the great 
cornu of the hyoid bone. At its commencement, it is quite superficial, being 
covered by the integument, fascia, and Platysma, and is contained in the trian- 
gular space bounded by the Sterno-mastoid, Digastric, and Omo-hyoid muscles. 
After running upwards and inwards for a short distance, it curves downwards and 
forwards in an arched and tortuous manner to the upper part of the thyroid gland, 
passing beneath the Omo-hyoid, Sterno-hyoid, and Sterno thyroid muscles ; and 
distributes numerous branches to the anterior surface of the gland, anastomosing 
with its fellow of the opposite side, and with the inferior thyroid arteries. Besides 
the arteries distributed to the muscles and the substance of the gland, the branches 
of the superior thyroid are the following : 

Hyoid. Superior Laryngeal. 

Superficial descending branch (Sterno-mastoid). Crico- Thyroid. 

■ The hyoid is a small branch which runs along the lower border of the os 
hyoides, beneath the Thyro-hyoid muscle ; after supplying the muscles connected 
to that bone, it forms an arch, by anastomosing with the vessel of the opposite 
side. 

1 The superficial descending branch runs downwards and outwards across the 
sheath of the common carotid artery, and supplies the Sterno-mastoid and neigh- 
bouring muscles and integument. It is of importance that the situation of this 
vessel be rememberod, in the operation for tying the common carotid artery. 
There is often a distinct branch from the external carotid distributed to the Sterno- 
mastoid muscle. 

The superior laryngeal , larger than either of the preceding, accompanies the 
superior laryngeal nerve, beneath the Thyro-hyoid muscle ; it pierces the thyro- 
hyoid membrane, and supplies the muscles, mucous membrane, and glands of the 
larynx and epiglottis, anastomosing with the branch from the opposite side. 

The crico-thyroid (inferior laryngeal) is a small branch which runs transversely 
across the crico-thyroid membrane, communicating with the artery of the opposite 
side. The position of this vessel should be remembered, as it may prove the source 
of troublesome haemorrhage during the operation of laryngotomy. 

Surgical Anatomy . The superior thyroid, or some of its branches, are often divided in cases 
of cut throat, giving rise to considerable haemorrhage. In such cases, the artery should be 
secured, the wound being enlarged for that purpose, if necessary. The operation may be 
easily performed, the position of the artery being very superficial, and the only structures of 
importance covering it being a few small veins. The operation of tying the superior thyroid 
artery, in bronchocele, has been performed in numerous instances with partial or temporary 
success. When, however, the collateral circulation between this vessel and the artery of the 
opposite side, and the inferior thyroid, is completely re-established, the tumour usually 
regains its former size. 

The Lingual Artery (fig. 212) arises from the external carotid between the 
superior thyroid and facial ; it runs obliquely upwards and inwards to the great 
cornu of the hyoid bone, then passes horizontally forwards parallel -with the great 
cornu, and, ascending perpendicularly to the under surface of the tongue, turns 
forwards on its under surface as far as the tip of that organ, under the name of the 
ranine artery. 

V Relations . Its first, or oblique portion, is superficial, being contained in the 
triangular space already described, resting upon the Middle constrictor of the 
pharynx, and covered by the Platysma and fascia of the peck. Its second, or 
horizontal portion, also lies upon the Middle constrictor, being covered at first by 
the tendon of the digastric and the Stylo-hyoid muscle, and afterwards by the 
Hyo-glossus, the latter muscle separating it from the hypo-glossal nerve. Its 
third, or ascending portion, lies between the Hyo-glossus and Genio-hyo-glossus 
muscles. The fourth, or terminal part, under the name of the ranine, runs along 
the under surface of the tongue to its tip : it is very superficial, being covered 
only by the mucous membrane, and rests on the Lingualis on the outer side of 
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the {Jenio-hyo-glossus. # The hypoglossal nerve lies nearly parallel with the 
lingual artery, separated from it, in the second part of its course, by the Hyo- 
glogsus muscle. 

The branches of the lingual artery are, the 

Hyoid Sublingual. 

Dorsalis Linguee. Ranine. 

The hyoid branch runs along the upper border of the hyoid bone, supplying 
the muscles attached to it, and anastomosing with its fellow of tho opposite side. 

The dorsalis Imgi m (fig. 2 1 2) arises from the lingual artery beneath the Hyo- 
£lossus muscle (which, in the figure, lias been partly cut away, to show the vessel) ; 
ascending to the dorsum of the tongue, it supplies the mucous membrane, the 
tonsil, soft palate, and epiglottis ; anastomosing with its fellow from the opposite 
side. 

The sublingual , which may bo described as a branch of bifurcation of the lingual 
artery, arises at tho anterior margin of the Hyo-glossus muscle, and, running 
forwards and outwards beneath the Mylo-liyoid to the sublingual gland, supplies 
its substance, giving branches to the Mylo-hyoid and neighbouring muscles, the 
mucous membrane of the mouth and gums. 

209. — The Arteries of the Face and Scalp.* 



The ranine may be regarded as the other branch of bifurcation, or, as is more 
usual, as the continuation of the lingual artery ; it runs along the under surface 


* The muscular tissue of the lips must be supposed to have been cut away, in order to 
show the course of the coronary arteries. 
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of the tongue, resting on the Lingualis, and covered by the mucous membrane of 
the mouth ; it lies on the outer ^ide of the Qenio-hyo-glossus, and is covered by 
the Hyo-glossus and Stylo-glossus, accompanied by the gustatory nerve. On 
arriving at the tip of the tongue, it anastomoses with the artery of the Opposite 
side. These vessels in the mouth are placed one on each side of the freenum. 

Surgical Anatomy. The lingual artery may be divided near its origin in cases of cut 
throat, a complication that not unfrequently happens in this class of wounds, or severe 
haemorrhage which cannot be restrained by ordinary means, may ensue from a wound, or 
deep ulcer, of the tongue. In the former case, the primary wound may be enlarged if 
necessary, and the bleeding vessel secured. In the latter case, it has been suggested that 
the lingual artery should be tied near its origin. Ligature of the lingual artery is also 
occasionally practised, as a palliative measure, in cases of tumour of the tongue, in order to 
check the progress of the disease. The operation is a difficult one, on account of the depth 
of the artery, the number of important parts by which it is surrounded, the loose and yielding 
nature of the parts upon which it is supported, and its occasional irregularity of origin. An 
incision is to be made, about two and a naif inches in length, running obliquely downwards 
and backwards, and having its centre opposite the point of the great cornu of the hyoid bone, 
which is the guide to the artery. The parts being gradually dissected, the hypoglossal nerve 
will first come into view, and then the artery must be carefully sought for among the loose 
tissue at the bottom of the wound, care being taken not to open the pharynx. Large veins, 
the internal jugular or some of its branches, may bo met with, and prove a source of 
embarrassment. 

Troublesome haemorrhage may occur in the division of the fraenum in children, if the ranine 
artery, which lies on each side of it, is cut through. The student should remember that the 
operation is always to be performed with a pair of blunt-pointed scissors, and the mucous 
membrane only is to be divided by a very superficial cut, which cannot endanger any vessel. 
The scissors, also, should be directed away from the tongue. Any further liberation of the 
tongue, which may be necessary, can be effected by tearing. 

The Facial Artery (fig. 209), arises a little above the lingual, and ascends 
obliquely forwards and upwards, beneath the body of the lower jaw, to the sub- 
inaxillary gland, in which it is embedded 5 this may be called the cervical part of 
the artery. It then curves upwards over the body of the jaw at the anterior in- 
ferior angle of the Masseter muscle, ascends forwards and upwards across the cheek 
to the angle of the mouth, passes up along the side of the nose, and terminates at 
the inner canthus of the eye, under the name of the angular artery. This vessel, 
both in the neck, and on the face, is remarkably tortuous ; in the former situation, 
to accommodate itself to the movements of the pharynx in deglutition ; and in the 
latter, to the movements of the jaw, and the lips and cheeks. 

Relations. In the neck, its origin is superficial, being covered by the integument, 
Platysma, and fascia ; it then passes beneath the Digastric and Stylo-hyoid muscles, 
and the submaxillary gland. On the face , where it passes over the body of the 
lower jaw, it is comparatively superficial, lying immediately beneath the Platysma, 
In this situation, its pulsation may be distinctly felt, and compression of the vessel 
effectually made against the bone. In its course over the face, it is covered by 
the integument, the fat of the cheek, and, near the angle of the mouth, by the 
Platysma and Zygomatic muscles. It rests on the Buccinator, the Levator anguli 
oris, and the Levator labii superioris aleeque nasi. It is accompanied by the facial 
vein throughout its entire course j the vein is not tortuous like the artery, and, on 
the face, is separated from that vessel by a considerable interval. The branches 
of the facial nerve cross the artery, and the infra-orbital nerve lies beneath it. 

The branches of this vessel may be divided into two sets, those given off below 
the jaw (cervical) ; and those on the face (facial). 

Cervical Branches. Facial Branches. 

Inferior or Ascending Palatine, Muscular. 

Tonsillar. Inferior Labial. 

Submaxillary. Inferior Coronary. 

Submental. Superior Coronary. 

Lateralis Nasi. 

Angular. 
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* The inferior or ascending palatine (fig. 212) passes up between the Styio-glossns 
and S ty lo-pharyngeus to the outer side of the pharynx. After supplying these 
muscles, the tonsil, and Eustachian tube, it divides, near the Levator palati, into 
two branches ; one follows the course of the Tensor palati, and supplies the soft 
palate and the palatine glands ; the other passes to the tonsil, which it supplies, 
anastomosing with the tonsillar artery. These vessels inosculate witi. the posterior 
palatine branch of the internal maxillary artery. 

The tonsillar branch (fig. 212) passes up along the side of the pharynx, and, 
perforating the Superior constrictor, ramifies in the substance of the tonsil and 
root of the tongue. 

The subm axillary consists of three or four large branches, which supply the 
submaxillary gland, some being prolonged to the neighbouring muscles, lymphatic 
glands, and integument. 

The submental , the largest of the cervical branches, is given off from the facial 
artery, just as that vessel quits the submaxillary gland ; it runs forwards upon the 
Mylo-hyoid muscle, just below the body of the jaw, and beneath the Digastric ; 
after supplying the muscles attached to the jaw, and anastomosing with the sub- 
lingual artery, it arrives at the symphysis of the chin, where it divides into a 
superficial and a deep branch ; the former turns round the chin, and, passing 
between the integument and Depressor labii inferioris, supplies both, and anasto- 
moses with the inferior labial. The deep branch passes between the latter muscle 
and the bone, supplies the lip, and anastomoses with the inferior labial and mental 
arteries. 

The muscular branches arc distributed to the internal Pterygoid, Masseter, and 
Buccinator. 

The Inferior labial passes beneath the Depressor anguli oris, to supply the 
muscles and integument of the lower lip, anastomosing with the inferior coronary 
and submental branches of the facial, and with the mental branch of the inferior 
dental artery. 

The inferior coronanj is derived from the facial artery near the angle of the 
mouth ; it passes .upwards and inwards beneath the Depressor anguli oris, and, 
penetrating the Orbicularis muscle, runs in a tortuous course along tbe edge of 
the lower lip between this muscle and the mucous membrane, inosculating witli 
the artery of the opposite side. This artery supplies the labial glands, the mucous 
membrane, and muscles of the lower lip ; and anastomoses with the inferior labial, 
and mental branch of the inferior dental artery. 

The superior coronary is larger, and more tortuous in its course than the pre- 
ceding. It follows the same course along the edge of the upper lip, lying between 
the mucous membrane and the Orbicularis, and anastomoses with the artery of the 
opposite side. It supplies the textures of the upper lip, and gives off in its course 
two or three vessels which ascend to the nose. One, named the artery of the 
septum, ramifies on the septum of the nares as far as the point of the nose; 
another supplies the ala of the nose. 

The Weralis nasi is derived from the facial, as that vessel is ascending along 
the side of the nose ; it supplies the ala and dorsum of the nose, anastomosing 
with its fellow, the nasal branch of the ophthalmic, the artery of the septum, and 
the infra-orbital. 

The angular artery is the termination of the trunk of the facial ; it ascends to 
the inner angle of the orbit, accompanied by a large vein, the angular ; it distri- 
butes some branches on the cheek which anastomose with the infraorbital, and, 
after supplying the lachrymal sac, and Orbicularis muscle, terminates by anasto- 
mosing with the nasal branch of the ophthalmic artery. 

The anastomoses of the facial artery are very numerous, not only with the vessel 
of the opposite side, but with other vessels from different sources ; viz., with the 
Sublingual branch of the lingual, with the mental branch of the inferior dental as 
it emerges from the dental foramen, with the ascending pharyngeal and posterior 
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palatine, and with the ophthalmic, a branch of the internal carotid ; it also inoscu- 
lates with the transverse facial, and with the infraorbital. 

Peculiarities. The facial artery not unfrequently arises by a, common trunk with the lingual. 
This vessel also is subject to some variations in its size, and in the extent to which it supplies 
the face. It occasionally terminates as the submental, and not unfrequently supplies the face 
only as high as the angle of the mouth or nose. The deficiency is then supplied by enlarge- 
ment of one of the neighbouring arteries. 

Surgical Anatomy. The passage of the facial artery over the body of the jaw would 
appear to afford a favourable position for the application of pressure in cases of haemorrhage 
from the lips, the result either of an accidental wound, or from an operation ; but its 
application is useless, except for a very short time, on account of the free communication 
of this vessel with its fellow, and with numerous branches from different sources. In a 
wound involving the lip, it is better to seize the part between the fingers, and evert it, 
when the bleeding vessel may bo at once secured with a tenaculum. In order to prevent 
haemorrhage in cases of excision, or in the removal of diseased growths from the part, the 
lip should be compressed on each side between the finger and thumb, whilst the surgeon 
excises the diseased part. In order to stop haemorrhage where the lip has been divided in 
an operation, it is necessary in uniting the edges of the wound, to pass the sutures through 
the cut edges, almost as deep as its mucous surface ; by these means, not only are the cut 
surfaces more neatly and securely adapted to each other, but the possibility of haemorrhage 
is prevented by including in the suture the divided artery. If the suture is, on the con- 
trary, passed through merely the cutaneous portion of the wound, haemorrhage occurs into 
the cavity of the mouth. The studeut should, lastly, observe the relation of the angular 
artery to the lachrymal sac, and it will be seen that, as the vessel passes up along the 
inner margin of the orbit it ascends on its nasal side. In operating for fistula lachryma- 
lis, the sac should always he opened on its outer side, in order that this vessel may be 
avoided. 

The Occipital Artery (fig. 209) arises from the posterior port of tho external 
carotid, opposite the facial, near the lower margin of the Digastric muscle. At its 
origin, it is covered by the posterior belly of the Digastric and Stylo-hyoid muscles, 
and part of the parotid gland, the hypoglossal nerve winding around it from be- 
hind forwards ; higher up, it passes across the internal carotid artery, the internal 
jugular vein, and the pneumogastric and spinal accessory nerves ; it then ascends 
to the interval between the transverse process of the atlas, and the mastoid process 
of tho temporal bone, and passes horizontally backwards, grooving the surface of 
the latter bone, being covered by the Sterno-mastoid, Splenius, Digastric, and 
Trachelo-mastoid muscles, and resting upon the Complexus, Superior oblique, and 
Rectus posticus major muscles ; it then ascends vertically upwards, piercing the 
cranial attachment of the Trapezius, and passes in a tortuous course over the 
occiput, as high as the vertex, where it divides into numerous branches. 

The branches given off from this vessel are, 

Muscular. Inferior Meningeal. 

Auricular. Arteria Princeps Cervicis. 

The muscular branches supply the Digastric, Stylo-hyoid, Sterno-mastoid, 
Splenius, and Trachelo-mastoid muscles. The branch distributed to the Sterno- 
mastoid is of large size. 

The auricular branch supplies the back part of the concha. 

The meningeal branch ascends with the internal jugular vein, and enters tho 
skull through the foramen lacerum posterius, to supply the dura mater in the 
posterior fossa. 

The arteria princeps cervicis (fig. 212) is a large branch which descends along 
the back part of the neck, and divides into a superficial and deep branch. The 
former runs beneath the Splenius, giving off branches which perforate that muscle 
to supply the Trapezius, anastomosing with the superficial cervical artery : the 
latter passes beneath the Complexus, between it and the Semispinalis colli, and 
anastomoses with the vertebral, and deep cervical branch of the superior inter- 
costal. The anastomosis between these vessels serves mainly to establish the 
collateral circulation after ligature of the carotid or subelavian artery. 

The cranial branches of the occipital artery are distributed upon the occiput ; 
they are very tortuous, and lie between the integument and Occipito-frontalis, 
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^ * anastomosing with the artery of the opposite side, the posterior auricular, and 
^temporal arteries. They supply the back part of the Occipito- frontalis muscle, the 
integument and pericranium, and one or two branches occasionally pass through 
the parietal or mastoid foramina, to supply the dura mater. 

The Posterior Auricular Artery (fig. 209) is a small vessel which arises from 
the external carotid, above the Digastric and Stylo-hyoid muscles, opposite the 
apex of the styloid process. It ascends, under cover of the parotid gland, to the 
groove between the cartilage of the ear and the mastoid process, immediately above 
which it divides into two branches, an anterior, passing forwards to anastomose 
with the posterior division of the temporal ; and a posterior, communicating with 
the occipital. Just before arriving at the mastoid process, this artery is crossed by 
the portio dura, and lias beneath it the spinal accessory nerve. 

Besides several small branches to the Digastric, Stylo-hyoid, and Sterno-mastoid 
muscles, and to the parotid gland, this vessel gives off two branches, 

Stylo-Mastoid. Auricular. 

The stylo-mastoid branch enters the stylo-mastoid foramen, and supplies the tym- 
panum, mastoid cells, and semicircular canals. In tho young subject, a branch 
from this vessel forms, with the tympanic branch from tho internal maxillary, a 
vascular circle, which surrounds the auditory meatus, and from which delicate 
vessels ramify on the membrana tympani. 

The auricular branch is distributed to the back part of the cartilage of the ear, 
upon which it ramifies minutely, some branches curving round the margin of the 
fibro- cartilage, others perforating it, to supply its anterior surface. 

The Ascending Pharyngeal Artery (fig. 212), the smallest branch of the ex- 
ternal carotid, is a long slender vessel, deeply seated in the neck, beneath the other 
branches of the external carotid and the Stylo-pharyngeus muscle. It arises from 
the back part of the external carotid, near the commencement of that vessel, and 
ascends vertically between the internal carotid and the side of tho pharynx, to the 
under surface of the base of the skull, lying on the Rectus capitis anticus major. 
Its branches may be subdivided into three sets : 1 . Those directed outwards to 
supply mubcles and nerves. 2. Those directed inwards to the pharynx. 3. Me- 
ningeal branches. 

% The external branches are numerous small vossels, which supply the Recti antici 
muscles, the sympathetic, hypoglossal and pncumogastric nerves, and the lymphatic 
glands of the neck, anastomosing with the ascending cervical artery. 

The pharyngeal branches are three or four in number. Two of these descend to 
supply the middle and inferior Constrictors and the Stylo-pharyngeus, ramifying 
in their substance and in the mucous membrane lining them. The largest of the 
pharyngeal branches passes inwards, running upon the Superior constrictor, and 
sends ramifications to the soft palate, Eustachian tube, and tonsil, which take the 
place of the ascending palatine branch of the facial artery, when that vessel is of 
small size. 

The meningeal branches consist of several small vcssols, which pass through 
foramina in the base of the skull, to supply the dura mater. One, the posterior 
meningeal, enters the cranium through the foramen lacerum posterius with the 
internal jugular vein. A second passes through the foramen lacerum medium ; 
and occasionally a third through the anterior condyloid foramen. They are all 
distributed to the dura mater. 

The Temporal Artery (fig. 209), the smaller of the two terminal branches 
of the external carotid, appears, from its direction, to be the continuation of that 
vessel. It commences in the substance of the parotid gland, in the interspace 
betweeen the neck of the condyle of the lower jaw and the external meatus, crosses 
Over the root of the zygoma, immediately beneath the integument, and divides 
about two inches above the zygomatic arch into two branches, an anterior and a 
posterior. 

The anterior temporal inclines forwards over the forehead, supplying the muscles, 
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integument, and pericranium in this region, and anastomoses with the supraorbital 
and frontal arteries, its branches being directed from before backwards. 

The posterior temporal , larger than the anterior, curves upwards and back* 
wards along the side of the head, lying above the temporal fascia, and inosculates 
with its fellow of the opposite side, and with the posterior auricular and occipital 
arteries. 

The temporal artery, as it crosses the zygoma, is covered by the Attrahens 
aurem muscle, and by a dense fascia given off from the parotid gland ; it is also 
usually crossed by one or two veins, and accompanied by branches of the facial 
and auriculo- temporal nerves. Besides some twigs to the parotid gland, the 
articulation of the jaw, and the Masseter muscle, its branches are the 

Transverse Facial. Middle Temporal. 

Anterior Auricular. 

The transverse facial is given off from the temporal before that vessel quits 
the parotid gland ; running forwards through its substance, it passes transversely 
across the face, between Stenon’s duct and the lower border of the zygoma, and 
divides on the side of the face into numerous branches, which supply the parotid 
gland, the Masseter muscle, and the integument, anastomosing with the facial and 
infraorbital arteries. This vessel rests on the Masseter, and is accompanied by 
one or two brandies of the facial nerve. It is sometimes a branch of the external 
carotid. 

The middle temporal artery arises immediately abovo the zygomatic arch, and 
perforating the temporal fascia, supplies the Temporal muscle, anastomosing with 
the deep temporal branches of the internal maxillary. It occasionally gives off 
an orbital branch, which runs along tho upper border of the zygoma, between the 
two layers of the temporal fascia, to the outer angle of the orbit. This branch 
supplies the Orbicularis, and anastomoses with the lachrymal and palpebral 
branches of the ophthalmic artery. 

The anterior auricular branches are distributed to the anterior portion of the 
pinna, the lobule, and part of the external meatus, anastomosing with branches 
of the posterior auricular. 

Surgical Anatomy. It occasionally happens that the surgeon is called upon to perforin* 
the operation of arteriotomy upon this vessel in cases of inflammation of the eye or brain. 
Under these circumstances, the anterior branch is the one usually selected. If the student 
will consider the relations of the trunk of this vessel, as it crosses the zygomatic arch, with 
the surrounding structures, he will observe that it is covered by a thick and dense fascia, 
crossed by one or two veins, and accompanied by branches of the facial and temporo- 
auricular nerves. Bleeding should not he performed in this situation, as much difficulty 
may arise from the dense fascia over the vessel preventing a free flow of blood, and consider- 
able pressure is requisite afterwards to repress the hemorrhage. Again, a varicose aneurism 
may be formed by the accidental opening of one of the veins in front of the artery ; or severe 
neuralgic pain may arise from the operation implicating one of the nervous filaments in the 
neighbourhood. 

The anterior branch is, on the contrary, subcutaneous, is a large vessel, and as readily 
compressed as any other portion of the artery $ it should consequently always be selected 
for the operation. 

The Internal Maxillary (fig. 210), the larger of the two terminal branches 
of the external carotid, passes inwards, at right angles from that vessel, to the 
inner side of the neck of the condyle of the lower jaw, to supply the deep struc- 
tures of the face. At its origin, it is imbedded in the substance of the parotid 
gland, being on a level with the lower extremity of the lobe of the ear. 

In the first part of its course (maxillary portion), the artery passes horizontally 
forwards and inwards, between the ramus of the jaw and the internal lateral 
ligament. The artery here lies parallel with the auriculo- temporal nerve ; it crosses 
the inferior dental nerve, and lies beneath the narrow portion of the External 
pterygoid muscle. 

In the second part of its course (pterygoid portion), it runs obliquely for- 
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words and upwards upon the outer surface of the External pterygoid muscle, 
being covered by the ramus of the lower jaw, and lower part of the Temporal 
muscle. 

In the third part of its course (spheno-maxillary portion), it approaches the 
superior maxillary bone, and enters the spheno-maxillary fossa, in the interval 
between the processes of origin of the External pterygoid, where it lies in relation 
with Meckel’s ganglion, and gives off its terminal branches. 

a io. — The Internal Maxillary Artery, and its Branches. 



Peculiarities. Occasionally, this artery passes between the two Pterygoid muscles. The 
vessel in this case passes forwards to the interval between the processes of origin of the 
External pterygoid, in order to reach the maxillary bone. Sometimes the vessel escapes from 
beneath the External pterygoid by perforating the middle of that muscle. 

The branches of this vessel may be divided into three groups, corresponding 
with its three divisions. 

Branches from the Maxillary Portion. 

Tympanic.' Small Meningeal. 

Middle Meningeal. Inferior Dental. 

The tympanic branch passes upwards behind the articulation of the lower jaw, 
enters the tympanum through the fissure of Glaser, supplies the Laxator tympani, 
end ramifies upon the membrana tympani, anastomosing with the stylo-mastoid and 
Vidian arteries. 
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The middle meningeal is the largest of the branches which supply the dura 
maAr. It arises from the internal maxillary between the internal lateral ligament 
and the neck of the jaw, and passes vertically upwards to the foramen spinosum 
of the sphenoid bone. On entering the cranium, it divides into two branches, 
anterior and posterior. The anterior branch, the larger, crosses the great ala of 
the sphenoid, and reaches the groove, or canal, in the anterior inferior angle of the 
parietal bone ; it then divides into branches, which spread out between the dura 
mater and internal surface of the cranium, some passing upwards over the parietal 
bone as far as the vertex, and others backwards to the occipital bone. The 
posterior branch crosses the squamous portion of the temporal, and on the inner 
surface of the parietal bone divides into branches which supply the posterior part 
of the dura mater and cranium. The branches of this vessel are distributed partly 
to the dura mater, but chiefly to the bones ; they anastomose with the arteries of 
the opposite side, and with the anterior and posterior meningeal. 

The middle meningeal, on entering the cranium, gives off the following colla- 
teral branches: — i. Numerous small vessels to the ganglion of the fifth nerve, 
and to the dura mater in this situation. 2. A branch to the facial nerve, which 
enters the hiatus Fallopii, supplies the facial nerve, and anastomoses with the 
stylo-mastoid branch of the posterior auricular artery. 3. Orbital branches, 
which pass through the sphenoidal fissure, or through separate canals in the great 
wing of the sphenoid to anastomose with the lachrymal or other branches of the 
ophthalmic artery. 4. Temporal branches, which pass through foramina in the 
great wing of the sphenoid, and anastomose in the temporal fossa with the deep 
temporal arteries. 

The small meningeal is sometimes derived from the preceding. It enters the 
skull through the foramen ovale, and supplies the Casscrian ganglion and dura 
mater. Before entering the cranium, it gives off a branch to the nasal fossa and 
soft palate. 

The inferior dental descends with the dental nerve, to the foramen on the inner 
side of the ramus of the jaw. It runs along the dental canal in the substance 
of the bone, accompanied by the nerve, and opposite the first bicuspid tooth divides 
into two branches, incisor and mental : the former is continued forwards beneath 
the incisor teeth as far as the symphysis, where it anastomoses with the artery of 
the opposite side ; the mental branch escapes with the nerve at the mental foramen, 
supplies the structures composing the chin, and anastomoses with the submental, 
inferior labial, and inferior coronary arteries. As the dental artery enters the 
foramen, it gives off a mylo-hyoid branch, which runs in the Mylo-hyoid groove, 
and ramifies on the under surface of the Mylo-hyoid muscle. The dental and 
incisor arteries during their course through the substance of the bone, give off a 
few twigs which are lost in the cancellous tissue, and a series of branches which 
correspond in number to the roots of the teeth ; these enter the minute apertures 
at the extremities of the fangs, and supply the pulp of the teeth. 

Branches of the Second, or Pterygoid Portion. 

Deep Temporal. Masseteric. 

Pterygoid. Buccal. 

These branches are distributed, as their names imply, to the muscles in the 
maxillary region. 

The deep temporal branches , two in number, anterior and posterior, each 
occupy that part of the temporal fossa indicated by its name. Ascending between 
the temporal muscle and pericranium, they supply that muscle, and anastomose 
with the other temporal arteries ; the anterior branch communicating with the 
lachrymal through small branches which perforate the malar bone. 

The pterygoid branches , irregular in their number and origin, supply the 
Pterygoid muscles. 
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The masseteric is a small branch which passes outwards above the sigmoid 
notch of the lower jaw, to the deep surface of the Masseter. It supplies that 
muscle, and anastomoses with the masseteric branches of the facial and with the 
transverse fecial artery. 

The buccal is a small branch which runs obliquely forwards between the Internal 
pterygoid and the ramus of the jaw, to the outer surface of the Buccinator, to 
which it is distributed, anastomosing with branches of the facial artery. 

Branches of the Third, or Spiieno-Maxillary Portion. 

Alveolar. Vidian. 

Infraorbital. Pterygo- Palatine. 

Posterior or Descending Palatine. Nasal or Spheno-Palatine. 

The alveolar is given off from the internal maxillary by a common branch with 
the infraorbital, and just as the trunk of the vessel is passing into the spheno- 
maxillary fossa. Descending upon the tuberosity of the superior maxillary bone, 
it divides into numerous branches ; one, the superior dental, larger than the rest, 
supplies the molar and bicuspid teeth, its branches entering the foramina in 
the alveolar process ; some branches pierce the bone to supply the lining of tho 
antrum, and others are continued forwards on the alveolar process to supply the 
gums. 

The infraorbital appears, from its direction, to be the continuation of the trunk 
of the internal maxillary. It arises from that vessel by a common trunk with 
the preceding branch, and runs along the infraorbital canal with the superior 
maxillary nerve, emerging upon the face at tho infraorbital foramen, beneath tho 
Levator labii superioris. Whilst contained in the canal, it gives off* branches 
which ascend into the orbit, and supply the Inferior rectus and Inferior oblique 
muscles, and the lachrymal gland. Other branches descend through canals in the 
bone, to supply the mucous membrane of the antrum, and the front teeth of the 
upper jaw. On the face, it supplies the lachrymal sac, and inner angle of the 
orbit, anastomosing with the facial artery and nasal branch of the ophthalmic ; 
and other branches descend beneath the elevator of the upper lip, and anastomose 
With the transverse facial and buccal branches. 

The four remaining branches arise from that portion of the internal maxillary 
which is contained in the spheno-maxillary fossa. 

The descending palatine passes down along the posterior palatine canal with the 
posterior palatine branches of Meckel’s ganglion, and emerging from the posterior 
palatine foramen, runs forwards in a groove on the inner side of the alveolar border 
of the hard palate to be distributed to the gums, the mucous membrane of the hard 
palate, and palatine glands. Whilst it is contained in the palatine canal, it gives 
off branches, which descend in the accessory palatine canals to supply the soft 
palate, anastomosing with the ascending palatine artery ; and anteriorly it terminates 
in a small vessel, which ascends m the anterior palatine canal, and anastomoses 
with the artery of the septum, a branch of the spheno-palatine. 

The Vidian branch passes backwards along the Vidian canal with the Vidian 
nerve. It is distributed to the upper part of the pharynx and Eustachian tube, 
sending a small branch into the tympanum. 

The ptery go-palatine is also a very small branch, which passes backwards through 
the pterygo-palatine canal with the pharyngeal nerve, and is distributed to the 
upper part of the pharynx and Eustachian tube. 

The nasal or spheno-palatine passes through the spheno-palatine foramen into 
the cavity of the nose, at the back part of the superior meatus, and divides into 
two branches ; one internal, the artery of the septum, passes obliquely downwards 
and forwards along the septum nasi, supplies the mucous membrane, and anasto- 
moses in front with the ascending branch of the descending palatine. The external 
t>|ttnches, two or three in number, supply the mucous membrane covering the 
lateral wall of the nose, the antrum, and the ethmoid and sphenoid cells. 
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Surgical Anatomy of the Triangles of the Neck. 

The student haying considered the relative anatomy of the large arteries of the 
neck and their branches, and the relations they bear to the veins and nerves, should 
now examine these structures collectively, as they present themselves in certain 
regions of the neck, in each of which important operations are being constantly 
performed. 

For this purpose, the Sterno-mastoid, or any other muscles that have been 
divided in the dissection of the vessels, should be replaced in their normal position ; 
the head should be supported by placing a block at the back of the neck, and the 
face turned to the side opposite to that which is being examined. 

The side of the neck presents a somewhat quadrilateral outline, limited, abovo, 
by the lower border of the body of the jaw, and an imaginary line extending from 
the angle of the jaw to the mastoid process ; below, by the prominent upper border 
of the clavicle ; in front, by the median hue of the neck ; behind, by the anterior 
margin of the Trapezius muscle. This space is subdivided into two large triangles 
by the Sterno-mastoid muscle, which passes obliquely across the neck, from the 
sternum and clavicle, below, to the mastoid process, above. The triangular space 
in front of this muscle, is called the anterior triangle ; and that behind it, the 
posterior triangle. 

Anterior Triangular Space. 

The anterior triangle is limited, in front, by a line extending from the chin to 
the sternum ; behind, by the anterior margin of tho Sterno-mastoid ; its base, 
directed upwards, is formed by the lower border of the body of the jaw, and a line 
extending from the angle of the jaw to the mastoid process ; its apex is below, at 
the sternum. This space is covered by the integument, superficial fascia, 
Platysma, and deep fascia ; it is crossed by branches of the facial and superficial 
cervical nerves, and is subdivided into three smaller triangles by the Digastric 
rnuselo, above, and the anterior belly of the Omo-hyoid, below. These smaller 
triangles are named from below upwards, tho inferior carotid, the superior carotid, 
and the submax ill ary triangle. 

The Inferior Carotid Triangle is limited, in front, by the median line of the 
neck ; behind, by the anterior margin of the Sterno-mastoid ; above, by the 
anterior belly of the Omo-hyoid ; and is covered by the integument, superficial 
fascia, Platysma, and deep fascia ; ramifying between which is seen the descending 
branch of the superficial cervical nerve. Beneath these superficial structures, are 
the Sterno-hyoid and Stemo-thyroid muscles, which, together with the anterior 
margin of the Sterno-mastoid, conceal the lower part of the common carotid 
artery. * 

This vessel is enclosed within its sheath, together with the internal jugular 
vein, and pneumogastric nerve ; the vein lying on the outer side of the 
artery on the right side of the neck, but overlapping it, or passing directly 
across it on the left side ; the nerve lying between the artery and vein, on a plane 
posterior to both. In front of the sheath are a few filaments descending from 
the loop of communication between the descendens and commnnicans noni ; 
behind the sheath is seen the inferior thyroid artery, the recurrent laryngeal 
nerve, and the sympathetic nerve ; aijd on its inner side, the trachea, the thyroid 
gland, much more prominent in the female than in the male, and the lower part 
of the larynx. By cutting into the upper part of this space, and slightly 
displacing the Sterno-mastoid muscle, the common carotid artery may be tied 
below the Omo-hyoid muscle. 

i 

* Therefore the carotid artery and jugular vein are not, strictly speaking, contained in this 
triangle, since they are covered by the Sterno-mastoid muscle, that is to say, lie behind the 
anterior border 6f that muscle, wmch. forms the posterior border of the triangle. But as they 
lie very close to the structures which are really contained in the triangle, and whose position 
it is essential to remember in operating on this part of the artery, it has seemed expedient to 
study the relations of all these parts together. 
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1 fi$6 Superior C&rotid Tiiangle is bounded, behind, by the Sterno-mastoid ; 
below, by the anterior belly of the Omo-hyoid ; and above, by the posterior belly 
of the Digastric muscle. Its floor is formed by parts of the Thyro-hyoid, Hyo- 
glossps, and the inferior and middle Constrictor muscles of the pharynx ; and it is 
covered by the integument, superficial fascia, Platysma, and deep fascia ; rami- 
fying between which, are branches of the facial and superficial cervical nerves. 
This space contains the upper part of the common carotid artery, which bifurcates 
opposite the upper border of the thyroid cartilage into the external and internal 
carotid. These vessels are occasionally somewhat concealed from view by the 
anterior margin of the Sterno-mastoid muscle, which overlaps them. The 
external and internal carotids lie side by side, the external being the most 
anterior of the two. The following branches of the external carotid are also met 
with in this space : the superior thyroid, running forwards and downwards ; the 
lingual, directly forwards ; the facial, forwards and upwards ; the occipital, back- 
wards ; and the ascending pharyngeal directly upwards on the inner side of the 
internal carotid. The veins met with are : the internal jugular, which lies on the 
outer side of the common and internal carotid arteries ; and veins corresponding to 
the above-mentioned branches of the external carotid, viz , the superior thyroid, 
the lingual, facial, ascending pharyngeal, and sometimes the occipital ; all of which 
accompany their corresponding arteries, and terminate in the internal jugular. 
The nerves in this space are the following : — In front of the sheath of the common 
carotid is the descendens noni. The hypoglossal nerve crosses both carotids above, 
curving round the occipital artery at its origin. Within the sheath, between the 
artery and vein, and behind both, is the pneumogastric nerve ; behind the sheath, 
the sympathetic. On the outer side of the vessels, the spinal accessory nerve runs 
for a short distance before it pierces the Sterno-mastoid muscle ; and on the inner 
side of the internal carotid just below the hyoid bone, may be seen the superior 
laryngeal nerve ; and still more inferiorly, the external laryngeal nerve. The 
upper part of the larynx and pharynx are also found in the front part of this space. 

The Submaxillary Triangle corresponds to the part of the neck immediately 
beneath the body of the jaw. It is bounded, above, by the lower border of the 
body of the jaw, the parotid gland, and mastoid process ; behind, by the posterior 
belly of the Digastric and Stylo-hyoid muscles , in front, by the middle line of 
the neck. The floor of this space is formed by the anterior belly of the Digastric, 
the Mylo-hyoid, and Hyo-glossus muscles ; and it is covered by the integument, 
superficial fascia, Platysma, and deep fascia ; ramifying between which are branches 
of the facial and ascending filaments of the superficial cervical nerve. This space 
contains, in front, the submaxillary gland, imbedded in the substance of which are 
the facial artery and vein, and their glandular branches ; beneath this gland, on the 
surface of the Mylo-hyoid muscle, is the submental artery, and the mylo-hyoid 
artery and nerve. The back part of this space is separated from the front part, 
by the stylo-maxillary ligament ; it contains the external carotid artery, ascending 
deeply in the substance of the parotid gland; this vessel here lies in front of, 
and superficial to, the internal carotid, being crossed by the facial nerve, and gives 
off in its course the posterior auricular, temporal, and internal maxillary branches ; 
more deeply is the internal carotid, the internal jugular vein, and the pneumo- 
gastric nerve, separated from the external carotid by the Stylo-glossus and 
Stylo-pharyngeus muscles, and the glosso-pharyngeal nerve.* 

Posterior Triangular Space. 

The posterior triangular space is bounded, in front by the Sterno-mastoid 

* The same remark will apply to this triangle as was made about the inferior carotid 
triangle. The structures enumerated, as contained in the back part of the space, lie, strictly 
speaking, beneath the muscles which form the posterior boundary of the triangle ; hut as it 
is very important to bear in mind their close relation to the parotid gland and its boundaries 
(on account of the frequency of surgical operations on this gland) all these parts are spoken 
of together. 
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muscle ; behind, by the anterior margin of the Trapezius ; its base corresponds to 
the upper border of the clavicle ; its apex, to the occiput. This space is crossed, 
about an inch above the clavicle, by the posterior belly of the Omo-hyoid, which 
divides it unequally into two, an upper or occipital, and a lower or subclavian 
triangle. 

The Occipital, the larger of the two posterior triangles, is bounded, in front, 
by the Sterno-nrastoid ; behind, by the Trapezius - r below, by the Omo-hyoid. Its 
floor is formed from above downwards by the Splenius, Levator anguli scapulee, 
and the middle and posterior Scaleni muscles. It is covered by the integument, 
the Platysma below, the superficial and deep fasciae ; and crossed, above, by the 
ascending branches of the cervical plexus ; the spinal accessory nerve is directed 
obliquely across the space 1 from the Stemo-mastoid, which it pierces, to the under 
surface of the Trapezius r beTow, the descending branches of the cervical plexus, 
and the transversalis colli artery and vein cross the space. A chain of lymphatic 
glands is also found running along the posterior border of the Stemo-mastoid, 
from the mastoid process to the root of the neck. 

The Subclavian , the smaller of the two posterior triangles, is bounded, above, 
by the posterior belly of the Omo-hyoid ; below, by the clavicle ; its base, directed 
forwards, being formed by the Stemo-mastoid. The size of this space varies 
according to the extent of attachment of the clavicular portion of the Sterno- 
mastoid and Trapezius muscles, and also according to the height at which the 
Omo-hyoid crosses the neck above the clavicle. The height also of this space 
varies much, according to the position of tlie arm, being much diminished by 
raising the limb, on account of the ascent of the clavicle, and increased by drawing 
the arm downwards, when that bone is depressed. This space is covered by 
the integument, superficial and deep fascia ; and crossed by the descending 
branches of the cervical plexus. Just above the level of the clavicle, the third 
portion of the subclavian artery curves outwards and downwards from the outer 
margin of the Scalenus anticus, across the first rib to the axilla. Sometimes, 
this vessel rises as high as an inch and a half above the clavicle, or t© any point 
intermediate between this and its usual level. Occasionally, it passes# in front of 
the Scalenus anticus, or pierces the fibres of that muscle. The subclavian vein 
lies beneath the clavicle, and is usually not seen in this space ; but it occasionally 
rises as high up as the artery, and has even been seen to pass with that vessel 
behind the Scalenus anticus. The brachial plexus of nerves lies above the artery, 
and in close contact with it. Passing transversely across the clavicular margin 
of the space, are the suprascapular vessels ; and traversing its upper angle in the 
same direction, the transverse cervical vessels. The external jugular vein runs 
vertically downwards behind the posterior border of the Stemo-mastoid, to terminate 
in the Subclavian vein ; it receives the transverse cervical and suprascapular veins, 
which occasionally form a plexus in front of the artery, and a small vein which 
crosses the clavicle from the cephalic. The small nerve to the Subclavius also 
crosses this triangle about its centre. A lymphatic gland is also found in the space. 

Internal Carotid Artery. 

The internal carotid artery commences at the bifurcation of the common carotid, 
opposite the upper border of the thyroid cartilage, and runs perpendicularly up- 
wards, in front of the transverse processes of the three upper cervical vertebrae, 
to the carotid foramen in the petrous portion of the temporal bone. After 
ascending in it for a short distance, it passes forwards and inwards through the 
carotid canal, and, again ascending a little by the side of the sella Turcica, curves 
upwards by the anterior clinoid process, where it pierces the dura mater, and divides 
into its terminal branches. 

This vessel supplies the anterior part of the brain, the eye, and its appendages. 
Its size, in the adult, is equal to that of the external carotid. In the child, it is 
larger than that vessel. It is remarkable for the number of curvatures that it 
presents in different parts of its course. In its cervical portion it occasionally 
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presents one or two flexure* near the base of the skull, whilst through the rest of 
its extent it describes a double curvature, which resembles the italic letter / placed 
horizontal^ These curvatures most probably dimmish the velocity of the 
Current of Mood, by increasing the extent of surface over which it moves, and 
adding to the amount of impediment produced from friction. In considering the 
* 

a i*.— -The Internal Carotid and Vertebral Arteries. Right Side. 



course and relations of this vessel, it may be conveniently divided into four por* 
tions, a cervical, petrous, cavernous, and cerebral. 

Cervical Portion, This portion of the internal carotid is superficial at its com- 
mencement, being contained in the superior carotid triangle, and lying on the 
flattie level as the external carotid, hut behind that artery* overlapped by the 
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Stemo-mastoid* and covered by the Platysma, deep fascia, and integument; it then 
passes beneath the parotid gland, being crossed by the hypoglossal nerve, the 
Digastric and Stylo-hyoid muscles, and the external carotid and occipital arteries. 
Higher up, it is separated from the external carotid by the Stylo- glossus and 
Stylo-pharyngeus muscles, the glosso-pharyngeal nerve, and pharyngeal branch of 
the vagus. It is in relation, behind, with the Rectus anticus major, the superior 
cervical ganglion of the sympathetic, and superior laryngeal nerve ; externally , 
with the internal jugular vein, and pneumogastric nerve; internally, with the 
pharynx, tonsil, and ascending pharyngeal artery. 

Petr mis Portion. When the internal carotid artery enters the canal in the 
petrous portion of the temporal bone, it first ascends a short distance, then curves 
forwards and inwards, and again ascends as it leaves the canal to enter the cavity 
of the skull. In this canal, the artery lies at first anterior to the tympanum, 
from which it is separated by a thin bony lamella, which is cribriform in the 
young subject, and often absorbed in old age. It is separated from the bony wall 
of the carotid canal by a prolongation of dura mater, and is surrounded by fila- 
ments of the carotid plexus. 

Cavernous Portion . The internal carotid artery, in this part of its course, at 
first ascends to the posterior clinoid process, then passes forwards by the side of 
the body of the sphenoid bone, being situated on the inner wall of the cavernous 
sinus, in relation, externally, with the sixth nerve, and covered by the lining 
membrane of the sinus. The third, fourth, and ophthalmic nerves are placed on the 
outer wall of the sinus, being separated from its cavity by the lining membrane. 

Cerebral Portion . On the inner side of the anterior clinoid process the internal 
carotid curves upwards, perforates the dura mater bounding the sinus, and is 
received into a sheath of the arachnoid. This portion of the artery is on the 
outer side of the optic nerve ; it lies at the inner extremity of the fissure of 
Sylvius, having the third nerve externally. 


Plan of the Relations of the Internal Carotid Artery in the Neck. 


Externally . 

Internal jugular vein. 
Pneumogastric nerve. 


In front. 

Skin, superficial and deep fasciae. 

Parotid gland. 

Stylo-glossus and Stylo-pharyngeus 
muscles. 

Glosso-pharyngeal nerve. 

Internally, 

Pharynx. 

Ascending pharyngeal artery. 
Tonsil. 



Behind » 

Rectus anticus major. 

Sympathetic. 

Superior laryngeal nerve. 

Peculiarities. The length of the internal carotid varies according to the length of the 
neck, and also according to the point of bifurcation of the common carotid. Its origin 
sometimes takes place from the arch of the aorta ; in such rare instances, this vessel has 
been found to be placed nearer the middle line of the neck than the external carotid, as 
far upwards as the larynx, when the latter vessel crossed the internal, carotid. The course 
of the vessel, instead of being straight, may be very tortuous. A few instances are recorded 
in which this vessel was altogether absent : in one of these the common carotid passed up 
the neck, and gave off the usual branches of the external carotid : the cranial portion of 
the internal carotid being replaced by two branches of the internal maxillary, which 
entered the skull through the foramen rotund um and ovale, and joined to form a single 
vessel. 


Surgical Anatomy . The cervical part of the internal carotid is sometimes wounded by 
a atab or gun-shot wound in the neck, or even occasionally by a stab from within the- 
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mouth, aa when a person receives a thrust from the end of a parasol, or falls down with a 
tobacco-pipe in his mouth. In such cases a ligature should be applied to the common 
carotid. The relation of the internal carotid with the tonsil should be especially remem- 
bered, as instances have occurred in which the artery has been wounded during the operation 
of scarifying the tonsil, and fatal haemorrhage has supervened. 


The branches given off from the internal carotid are : 

Prom the Petrous Portion . Tympanic. 

f Arteries receptacnlL 

Prom the Cavernous Portion 


From the Cerebral Portion 


Anterior meningeal. 
Ophthalmic, 

Anterior cerebral. 

Middle cerebral. 

Posterior communicating. 
I Anterior choroid. 


The cervical portion of the internal carotid gives off no branches. 

The tympanic is a small branch which enters the cavity of the tympanum, 
through a minute foramen in the carotid canal, and anastomoses with the tympanic 
branch of the internal maxillary, and with the stylo- mastoid artery. 

The arteries receptaculi are numerous small vessels, derived from the internal 
carotid in the cavernous sinus ; they supply the pituitary body, the Casserian 
ganglion, and the walls of the cavernous and inferior petrosal sinuses. One of 
these branches, distributed to the dura mater, is called the anterior meningeal ; it 
anastomoses with the middle meningeal. 

The Ophthalmic Artery arises from the internal carotid, just as that vessel 


213. — The Ophthalmic Artery and its Branches, the Roof of the Orbit having been 

removed. 



is emerging from the cavernous sinus, on the inner side of the anterior clinoid 
process, and enters the orbit through the optic foramen, below and on the outer 
aide cf the optic nerve. It then passes across the nerve, to the inner wall of the 
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orbit, and thence horizontally forwards, beneath the lower border of the Superior 
oblique muscle to the inner angle of the eye, where it divides into two terminal 
branches, the frontal, and nasal. 

Branches . The branches of this vessel may be divided into an orbital group, 
which are distributed to the orbit and surrounding parts ; and an ocular group, 
which supply the muscles and globe of the eye. 

Orbital Group, 

Lachrymal. 

Supraorbital. 

Posterior ethmoidal. 

Anterior ethmoidal. 

Palpebral. 

Frontal. 

Nasal. 

The lachrymal is the first, and one of tho largest branches, derived from the 
ophthalmic, arising close to the optic foramen : not unfrequently it is given off 
from the artery before it enters the orbit. It accompanies the lachrymal nerve 
along the upper border of the External rectus muscle, and is distributed to the 
lachrymal gland. Its terminal branches, escaping from the gland, are distributed 
to the upper eyelid and conjunctiva, anastomosing with the palpebral arteries. The 
lachrymal artery gives off one or two malar branches ; one of which passes 
through a foramen in the malar bone to reach the temporal fossa, and anastomoses 
with the deep temporal arteries. The other appears on the cheek, and anasto- 
moses with the transverse facial. A branch is also sent backwards, through the 
sphenoidal fissure, to the dura mater, which anastomoses with a branch of the 
middle meningeal artery. 

Peculiarities. The lachrymal artery is sometimes derived from one of the anterior branches 
of the middle meningeal artery. 

The supraorbital artery , tho largest branch of the ophthalmic, arises from that 
vessel above the optic nerve. Ascending so as to rise above all the muscles of 
the orbit, it passes forwards, with the frontal nerve, between the periosteum and 
Levator palpebroo ; and passing through the supraorbital foramen, divides into a 
superficial and deep branch, which supply the muscles and integument of the 
forehead and pericranium, anastomosing with the temporal, angular branch of thq 
facial, and the artery of the opposite side. This artery in the orbit supplies the 
Superior rectus and the Levator palpebrse, sends a branch inwards, across the 
pulley of the Superior oblique muscle, to supply the parts at the inner canthus ; 
and at the supraorbital foramen, frequently transmits a branch to the diploe. 

The ethmoidal branches are two in number; posterior and anterior. The 
former, which is the smaller, passes through the posterior ethmoidal foramen, 
supplies the posterior ethmoidal cells, and entering the cranium, gives off a 
meningeal branch, which supplies the adjacent dura mater, and nasal branches, 
which descend into the nose through apertures in the cribriform plate, anasto- 
mosing with branches of the spheno-palatine. The anterior ethmoidal artery 
accompanies the nasal nerve through the anterior ethmoidal foramen, supplies the 
anterior ethmoidal cells and frontal sinuses, and entering the cranium, divides 
into a meningeal branch, which supplies the adjacent dura mater, and a nasal 
branch which descends into the nose, through an aperture in the cribriform plate. 

The palpebral arteries , two in number, superior and inferior, arise from the 
ophthalmic, opposite the pulley of the Superior oblique muscle ; they encircle the 
eyelids near their free margin, forming a superior and an inferior arch, which lie 
between the Orbicularis muscle and tarsal cartilages ; the superior palpebral, 
inosculating at the outer angle of the orbit with the orbital branch of the 
temporal artery, the inferior palpebral with the orbital branch of the infra- 
orbital artery, at the inner side of the lid. From this anastomosis, a branch 


Ocular Group . 
Muscular. 

Anterior ciliary. 

Short ciliary. 

Long ciliary. 

Arteria centralis retime. 
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passes to the nasal duct, ramifying in its mucous membrane, as far as the inferior 
meatus. 



The frontal artery , one of the terminal branches of the ophthalmic, paSsds, from 
the orbit at its inner angle, and ascending on the forehead, supplies the muscles, 
integument, and pericranium, anastomosing with the supraorbital artery. 

The nasal artery , the other terminal branch of the cphihsdmic, emerges from 
the orbit above the tendo oouli, and, after giving a branch to the lachrymal sac, 
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divides into two, one of winch anastomoses with the angular artery, the other branch, 
the dorsalis nasi, runs along the dorsum of the nose, supplies its entire surface, 
and anastomoses with the artery of the opposite side. 

The ciliary arteries are divisible into three groups, the short, long, and anterior. 
The short ciliary arteries , from twelve to fifteen in number, arise from the ophthal- 
mic, or some o£ its branches ; they surround the optic nerve as they pass forwards 
to the posterior part of the eyeball, pierce the sclerotic coat around the entrance 
of the nerve, and supply the choroid coat and ciliary processes. The long ciliary 
arteries , two in number, also pierce the posterior part of the sclerotic, and run 
forwards, along each side of the eyeball, between the sclerotic and choroid, to the 
ciliary ligament, where they divide into two branches ; these form an arterial circle 
around the circumference of the iris, from which numerous radiating branches pass 
forwards, in its substance, to its free margin, where they form a second arterial 
circle around its pupillary margin. The anterior ciliary arteries are derived from 
the muscular branches ; they pierce the sclerotic a short distance from the cornea, 
and terminate in the great arterial circle of the ins. 

The arteria centralis retince is one of the smallest branches of the ophthalmic 
artery. It arises near the optic foramen, pierces the optic nerve obliquely, and 
runs forwards, in the centre of its substance, to the retina, in which its branches 
are distributed as far forwards as the ciliary processes. In the human foetus, a 
small vessel passes forwards, through the vitreous humour, to the posterior surface 
of the capsule of the lens. 

The muscular branches , two in number, superior and inferior, supply the muscles 
of the eyeball. The superior, the smaller, often wanting, supplies the Levator 
palpebr®, Superior rectus, and Superior oblique. The inferior, more constant in 
its existence, passes forwards, between the optic nerve and Inferior rectus, and is 
distributed to the External and Inferior recti, and Inferior oblique. This vessel 
gives off most of the anterior ciliary arteries. 

The Cerebral branches of the internal carotid are, the anterior ‘ cerebral, the 
middle cerebral, the posterior communicating, and the anterior choroid. 

The anterior cerebral arises from the internal carotid, at the inner extremity of 
the fissure of Sylvius. It passes forwards in the great longitudinal fissure between 
the two anterior lobes of the brain, being connected, soon after its origin, with the 
vessel of the opposite side by a short anastomosing trunk, about two lines in length, 
the anterior communicating . The two anterior cerebral arteries, lying side by side, ^ 
curve round the anterior border of the corpus callosum, and run along its upper 
surface to its posterior part, where they terminate by anastomosing with the 
posterior cerebral arteries. They supply the olfactory and optic nerves, the under 
surface of the anterior lobes, the third ventricle, the anterior perforated space, the 
corpus callosum, and the inner surface of the hemispheres. 

The anterior communicating artery is a short branch, about two lines in length, 
but of moderate size, connecting together the two anterior cerebral arteries across 
the longitudinal fissure. Sometimes this vessel is wanting, the two arteries joining 
together to form a single trunk, which afterwards subdivides. Or the vessel may 
be wholly or partially subdivided into two ; frequently, it is longer and smaller 
than usual. 

The middle cerebral artery , the largest branch of the internal carotid, passes 
obliquely outwards along the fissure of Sylvius, within which it divides into three 
branches : an anterior, which supplies the pia mater, investing the surface of the 
anterior lobe ; a posterior, which supplies the middle lobe ; and a median branch, 
which supplies the small lobe at the outer extremity of the Sylvian fissure. Near 
its origin, this vessel gives off numerous small branches, which enter the substantia 
perforata, to be distributed to the corpus striatum. 

The j posterior communicating artery arises from the back part of the internal 
carotid, runs directly backwards, and anastomoses with the posterior cerebral, a 
branch of the basilar. This artery varies considerably in size, being sometimes 





gmall, and occasionally so large that the posterior cerebral may be considered as 
arising from the internal carotid rather than from the basilar. It is frequently 
larger on one side than on the other side. 

The anterior choroid is a small but constant branch which arises from the back 
part of the internal carotid, near the posterior communicating artery. Passing 
backwards and outwards, it enters the descending horn of the lateral ventricle, 
beneath the edge of the middle lobe of the brain. It is distributed to the hippo- 
campus major, corpus fimbriatum, and choroid plexus. 


ARTERIES OF THE UPPER EXTREMITY. 

The arfceiy which supplies the upper extremity, continues as a single trunk from 
its commencement, so far as the elbow ; but different portions of it have received 
different names, according to the region through which it passes. That part of the 
vessel which extends from its origin, as far as the outer border of the first rib, is 
termed the subclavian ; beyond this point to the lower border of the axilla, it is 
termed the axillary-; and from the lower margin of the axillary space to the bend 
of the elbow, it is termed brachial ; here, the single trunk terminates by dividing 
into two branches, the radial and ulnar, an arrangement precisely similar to what 
occurs in the lower limb. 


Subclavian Arteries. 

The subclavian artery on the right side arises from the arieria innominata, 
opposite the right sterno- clavicular articulation ; on the left side it arises from the 
arch of the aorta. It follows, therefore, that these two vessels must, in the first 
part of their course, differ in their length, their direction, and in their relation with 
neighbouring parts. 

In order to fbcilitate the description of these vessels, more especially in a sur- 
gical point of view, each subclavian artery has been divided into three parts. 
The first portion, on the right side, ascends obliquely outwards, from the origin of 
the vessel to the inner border of the Scalenus anticus. On the left side it ascends 
perpendicularly, to gain the inner border of that muscle. The second part passes 
t outwards, behind the Scalenus anticus ; and the third part passes from the outer 
margin of that muecle, beneath the clavicle, to the lower border of the first rib, 
where it becomes the axillary artery. The first portions of these two vessels differ 
so much in their course, and in their relation with neighbouring parts, that they 
wiU be described separately. * The second and third parts are precisely alike on 
both sides. 

First Part of the Right Subclavian Artery. '(Figs. i©$, *07.) 

The right subclavian artery arises from the arteria innominata, opposite the right 
sterno- clavicular articulation, passes upwards and outwards across the root of the 
neck, and terminates at the inner margin of the Scalenus anticus muscle. In this 
part of its course, it ascends a little above the clavicle, the extent to which it does 
so varying in different cases. It is covered, in front, by the integument, superficial 
fascia, Platysma, deep fascia, the clavicular origin of the Stemo-mastoid, the Sterno- 
hyoid, and Stereo-thyroid muscles, and another layer of the deep fascia. It is 
crossed by the internal jugular and vertebral veins, and by the pneumogastric, the 
dardiac branches of the sympathetic, and phrenic nerves. Beneath , the artery is 
invested by the pleura, and behind , it is separated by a cellular interval from the 
Longus colli, the transverse process of the seventh cervical vertebra, and the 
sympathetic ; the recurrent laryngeal nerve winding around the lower and back 
part of the vessel. The subclavian vein lies below the subclavian artery, imme- 
diately behind the clavicle. / ' 
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Plan of Relations of First Portion of Right Subclavian Artery. 

In front . 

Clavicular origin of Sterno-mastoid. 

Sterno-hyoid and Stemo-thyroid. 

Internal jugular and vertebral veins. 

Pneumogas trie, cardiac and phrenic nerves. 


Beneath. 

Pleura. 


Behind . 

Recurrent laryngeal nen e, 

Sympathetic. 

Longus colli. / 

Transverse process of seventh cervical vertebra. 



First Part of the Left Subclavian Artery. (Fig. 205.) 

The left subclavian artery arises from the end of the transverse portion of the 
arch of the aorta, opposite the second dorsal vertebra, and ascends to the inner 
margin of the first rib, behind the insertion of the Scalenus anticus muscle. 
This vessel is, therefore, longer than the right, situated more deeply m the cavity 
of the chest, and directed almost vertically upwards, instead of arching outwards 
like the vessel of the opposite side. 

It is in relation, in front , with the pleura, the left lung, the pneumogastric, 
phrenic, and cardiac nerves, which lie parallel with it, the left carotid artery, left 
internal jugular and innominate veins, and is covered by the Sterno- thyroid, Sterno- 
hyoid, and Sterno-mastoid muscles; behind, it is in relation with the oesophagus, 
thoracic duct, inferior cervical ganglion of the sympathetic, Longus colli, and 
vertebral column. To its inner side is the oesophagus, trachea and thoracic duct ; 
to its outer side, the pleura. 

Plan of Relations of First Portion of Left Subclavian Artery. 

In front. 

Pleura and left lung. 

Pneumogastric-, cardiac, and phrenic nen es. 

Left carotid artery. 

Left internal j ugular and innominate \einlf 

Sterno-thyroid, Stemo-hyoid, and Sterno-mastoid muscles. 


Outer side . 
Pleura. 


Behind. 

(Esophagus and thoracic duct. 

Inferior cervical ganglion of sympathetic. 
Longus colli and vertebral column. 


Inner side. 
(Esophagus. 
Tracnea. 
Thoracic duct. 



Second and Third Parts of the Subclavian Artery. (Fig. 207.) 

The Second Portion of the Subclavian Artery lies between the two Scaleni 
muscles ; it is very short, and forms the highest part of the arch described by 
that vesseL 

Relations . It is covered, m front, by the integument, Plaiysma, Sterno-mastoid, 
cervical fascia, and lby the phrenic nerve, which is separated from the artery by 
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the Scalenus anticus muscle, Behind) it is in relation with the Middle scalenus. 
Above , with the brachial plexus of nerves. Below , with the pleura. The subcla- 
vian vein lies below and in front of the artery, separated from it by the Scalenus 
anticus. 

Plan op Relations op Second Portion op Subc 


A 

lXvlJn Artery, 


In front. 
Scalenus anticus. 
Phrenic nerve. 
Subclavian vein. 



A. 

Above. 

Brachial plexus. 



Behind. 

Middle Scalenus. 


Below . 
Fie ura. 


The Third Portion of the Subclavian Artery passes downwkgdjr and outwards 
from the outer margin of the Scalenus anticus to the lower tforder of the first 
rib, where it becomes the axillary artery. This portion of the^essel is the most 
superficial, and is contained in a triangular space, the base of whicji is formed in 
front by the Anterior scalenus, and the two sides by the Omo-l^Sid above and the 
clavicle below. 

Relations. It is colerfe<jl> in front , by the integument, the sutfcfficial fascia, the 
Platysma, deep fascia ; and by the clavicle, the Subclavius muscle, and the supra- 
scapular artery and vein ; the clavicular descending branches of the cervical 
plexus and the nerve to the Subclavius pass vertically downwMs in front of the 
artery. The external jugular vein crosses it at its inner sidWj#ma receives the 
suprascapular and transverse cervical veins, which occasionally^arrfi a plexus in 
front of it. The subclavian vein is below the artery, lying^5^6e behind the 
clavicle. Behind , it lies on the Middle scalenus muscle. Asme it, and to its 
outer side, is tiie brachial plexus^and (^mo-hyoid muscle, fielow, it re|fcs on the 
outer surface of the first rib.^, ? ' / f * * 


PfJtN of Relation sf of Third Portion of Subclavian Artery. 


In front . 


veins. 


| ^ Cervical fascia. 1 

* External jugular, st^rascapular, and fransverse, cervical 
Descending branches of cervical plexus. 

Subclavius muscle, suprascapular artery, and clavicle. ■ \ 


Above. 

Brachial plexus. 
Omo-hyoid. 



* Below. 
Firm rib. 


Behind . 

Scalenus medius. 


Peculiarities. The Subclavian arteries vary in their origin, their course, and the height to 
which they rise in the neck. 

The origin of the right subclavian from the innominate takes place, in some cases, above 
the stemo-clavicular articulation ; more frequently in the cavity of the thorax, below that 
joint Or the artery may arise as a separate trunk from the arch of the aorta. In such cases 
it may be either the first, second, third, or even the last branch derived from that vessel : in 
the majority of cases, it is the first or last, rarely the second or third. When it is the first 
branch, it occupies the ordinary position of the innominate artery j when the second or third, 
it gains its usual position by passing behind the right carotid ; and when the last branch, it 
arise# from the left extremity of the arch, at its upper or back part, and passes obliquely 
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towards the right side, behind the oesophagus and right carotid, sometimes between the 
oesophagus and trachea, to the upper border of the first rib, whence it follows its ordinary 
course. In very rare instances, this vessel arises from the thoracic aorta, as low down as the 
fourth dorsal vertebra. Occasionally it perforates the Anterior scalenus ; more rarely it 
passes in front of that muscle : sometimes the subclavian vein passes with the artery behind 
the Scalenus. The artery sometimes ascends as high as an inch and a half above the clavicle, 
or to any intermediate point between this and the upper border of the bone, the right sub- 
clavian usually ascending higher than the left 

The left subclavian is occasionally j oined at its origin with the left carotid. 

Surgical Anatomy. The relations of the subclavian arteries of the two sides having been 
examined, the student should direct his attention to consider the best position in which 
compression of the vessel may be effected, or in what situation a ligature may be best 
applied in cases of aneurism or wounds. 

Compression of the subclavian artery is required in cases of operations about the shoulder, 
in the axilla, or at the upper part of the arm ; and the student will observe that there is only 
one situation in which it can be effectually applied, viz., where the artery passes across the 
outer surface of the first rib. In order to compress the vessel in this situation, the shoulder 
should be depressed, and the surgeon, grasping the side of the neck ; may press with his 
thumb in the hollow behind the clavicle downwards against the rib ; if from any cause the 
Bhoulder cannot be sufficiently depressed, pressure may bo made from before backwards, so 
as to compress the artery against the Middle scalenus and transverse process of the seventh 
cervical vertebra. In appropriate cases, a preliminary incision may be made through the 
cervical fascia, and the finger may be pressed down directly upon the artery. 

Ligature of the subclavian artery may be required in cases of wounds, or of aneurism in 
the axilla ; and the third part of the artery is that which is most favourable for an operation, 
on account of its being comparatively superficial, and most remote from the origin of the 
large branches. In those cases where the clavicle is not displaced, this operation may be 
performed with comparative facility ; but where the clavicle is pushed up by a large aneu- 
risraal tumour in the axilla, the artery is placed at a great depth from the surface, which 
materially increases the difficulty of the operation. Under these circumstances, it becomes a 
matter of importance to consider the height to which this vessel reaches above the bone. In 
ordinary cases, its arch is about half an inch above the clavicle, occasionally as high as an 
inch and a half, and sometimes so low as to be on a level with its upper border. If the 
clavicle is displaced, these variations will necessarily make the operation more or less difficult, 
according as the vessel is more or less accessible. 

The chief points in the operation of tying the third portion of the subclavian artery are 
as follows : the patient being placed on a table in the horizontal position, and the shoulder 
depressed as much as possible, the integument should be drawn downwards upon the cla- 
vicle, and an incision made through it upon that bone from the anterior border of the 
Trapezius to the posterior border of the Sterno-mastoid, to which may be added a short 
vertical incision meeting the centre of the preceding; the Platysma and cervical fascia 
should be divided upon a director, and if the interval between the Trapezius and Sterno- 
mastoid muscles be insufficient for the performance of the operation, a portion of one or both 
may be divided. The external jugular vein will now be seen towards the inner side of tho 
wound : this and the suprascapular and transverse cervical veins which terminate in it should 
be held aside, and if divided, both ends should be tied : the suprascapular artery should be 
avoided, and the Omo-hyoid muscle must now be looked for, and held aside if necessary. 
In the space beneath this muscle, careful search must be made for the vessel ; the deep 
fascia having been divided with the finger-nail or silver scalpel, the outer margin of the Scale- 
nus muscle must be felt for, and the finger being guided by it to the first nb, the pulsation 
of the subclavian artery will be felt as it passes over the rib. The aneurism needle may 
then be passed around the vessel from before backwards, by which means the vein will be 
avoided, care being taken not to include a branch of the brachial plexus instead of the artery 
in the ligature. If the clavicle is so raised by the tumour that the application of the ligature 
cannot be effected in this situation, the artery may be tied above the first rib, or even 
behind the Scalenus muscle : the difficulties of the operation in such a case will be mate- 
rially increased, on account of the greater depth of the artery, and the alteration in position 
of the surrounding parts. 

The second part of the subclavian artery, from being that portion which rises highest in the 
neck, has been considered favourable for the application of the ligature, when it is difficult to 
tie the artery in the third part of its course. There are, however, many objections to the 
operation in this situation, it is necessary to divide the Scalenus anticus muscle, upon which 
lies the phrenic nerve, and at the inner side of which is situated the internal jugular vein; 
and a wound of either of these structures might lead to the most dangerous consequences. 
Again, the artery is in contact, below, with the pleura, which must also be avoided ; and, 
lastly, the proximity of so many of its larger branches arising internal to this point, must be 
a still further objection to the operation. If, however, it has been determined to perform the 
operation in this situation^ it should be remembered that it occasionally happens, that the 
artery passes in front of the Scalenus anticus, or through the fibres of that muscle ; and that 
the vein sometimes passes with the artery behind the Scalenus anticus* 
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In those cases of aneurism of the axillary or subclavian artery which encroach upon the 
outer portion of the Scalenus muscle to such an extent that a ligature cannot be applied in 
that situation; it may be deemed advisable, as a last resource, to tie the first portion of the 
subclavian artery. On the left side, this operation is quite impracticable ; the great depth 
of the artery from the surface, its intimate relation with the pleura, and its close proximity 
to so many important veins and nerves, present a series of difficulties which it is impossible 
to overcome. On the right side, the operation is practicable, and has been performed, though 
not with shccess. The main objection to the operation in this situation is the smallness of 
the interval which usually exists between the commencement of the vessel, and the origin 
of the nearest branch. This operation maybe performed in the following manner: — The 
patient being placed on the table in the horizontal position, with the neck extended, an 
incision should be made parallel with the inner part of the clavicle, and a second along the 
inner border of the Stemo-mastoid, meeting the former at an angle. The sternal attach- 
ment of the Stern o-mastoid may now be divided on a director, and turned outwards; a 
few small arteries and veins, and occasionally the anterior jugular, must be avoided, and 
the Stemo-hyoid and Stemo-thyroid muscles divided in the same manner as the preceding 
muscle. After tearing through the deep fascia with the finger-nail, the internal jugular vein 
will be seen crossing the subclavian artery ; this should be pressed aside, and the artery 
secured bypassing the needle from below upwards, by which the pleura is more effectually 
avoided. Tne exact position of the vagus nerve, the recurrent laryngeal, the phrenic and 
sympathetic nerves should be remembered, and the ligature should be applied near the origin 
of tne vertebral, in order to afford as much room as possible for the formation of a coagulum 
between the ligature and the origin of the vessel. It should be remembered, that the right 
subclavian artery is occasionally deeply placed in the first part of its course, when it arises 
from the left side of the aortic arch, and passes in such cases behind the oesophagus, or 
between it and the trachea. 

Collateral Circulation. After ligature of the third part of the subclavian artery, the 
collateral circulation is mainly established by three sets of vessels, thus described in a dis- 
section : — 

‘ l. A posterior set, consisting of the suprascapular and posterior scapular branches of the 
subclavian, which anastomosed with the infrascapular from the axillary. 

‘ 2. An internal set produced by the connection of the internal mammary on the one hand, 
with the short and long thoracic arteries, and the infrascapular on the other. 

‘ 3. A middle or axillary set, which consisted of a number of small vessels derived from 
branches of the subclavian, above ; and passing through the axilla, to terminate either in the 
main triink, or some of the branches of the axillary, below. This last set presented most 
conspicuously the peculiar character of newly-formed, or, rather, dilated arteries/ being ex- 
cessively tortuous, and forming a complete plexus. 

‘The chief agent in the restoration of the axillary artery below the tumouT, was the 
infrascapular artery^ which communicated most freely with the internal mammary, supra- 
scapular, and posterior scapular branches of the subclavian, from all of which it received so 
great an influx of blood as to dilate it to three times its natural size/ * 

*i|irn 

Branches of the Subclavian Artery. 

These are four in number. Three 
arising from the first portion of the vessel, 
the vertebral, the internal mammary, and 
the thyroid axis ; and one from the second 
portion, the superior intercostal. The 
vertebral arises from the upper and back 
part of the first portion of the artery ; the 
thyroid axis from the front, and the in- 
ternal mammary from the under part of 
this vessel. The superior intercostal is 
given off from the upper and back part 
of the second portion of the artery, y On 
the left side, the second portion usually 
gives off no branch, the superior inter- 
costal arising at the inner side of the 
Scalenus anticus. On both sides of the 

* Gw's Hospital Reports, vol. i. 1836. Case of axillary aneurism, in which Mr. Aston Key 
had tied the subclavian artery on the outer edge of the Scalenus muscle, twelve years pre- 
viously. 


215. — Plan of the Branches of the Right 
Subclavian Artery. 
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body, the first three branches arise close together at the inner margin of the Sca- 
lenus anticus ; in the majority of cases, a free interval of half an inch to an inch 
existing between the commencement of the artery and the origin of the nearest 
branch ; in a smaller number of cases, an interval of more than an inch exists, 
never exceeding an inch and three-quarters. In a very few instances, the interval 
has been found less than half an inch. 

tThe Vertebral Artery (fig. 212) is generally the first and largest branch of 
the subclavian ; it arises from the upper and back part of the first portion of the 
vessel, and, passing upwards, enters the foramen in the transverse process of the 
sixth cervical vertebra, and ascends through the foramina in the transverse processes 
of all the vertebra above this. Above the upper border of the axis, it inclines out- 
wards and upwards to the foramen in the transverse process of the atlas, through 
which it passes ; it then winds backwards behind its articular process, runs in a 
deep groove on the surface of the posterior arch of this bone, and, piercing the 
posterior occipito-atloid ligament and dura mater, enters the skull through the 
foramen magnum. It then passes in front of the medulla oblongata, and unites 
with the vessel of the opposite side at the lower border of the pons Varolii, to 
form the basilar artery .y[ 

At its origin, it is situated behind the internal jugular vein, and inferior thyroid 
artery ; and, near the spine, lies between the Longus colli and Scalenus anticus 
muscles, having the thoracic duct in front of it on the left side. Within the foramina 
formed by the transverse processes of the vertebra, it is accompanied by a plexus 
of nerves from the sympathetic, and lies between the vertebral vein, which is in 
front, and the cervical nerves, which issue from the intervertebral foramina behind 
it. Whilst winding round the articular process of the atlas, it is contained in a tri- 
angular space formed by the Rectus posticus minor, the Superior and the Inferior 
oblique muscles ; and is covered by the Rectus posticus major and Complexus. 
Within the skull, as it winds round the medulla oblongata, it is placed between the 
hypoglossal nerve and the anterior root of the suboccipital nerve. 

Branches. These may be divided into two sets, those given off in the neck, and 
those within the cranium. 

Cervical Branches. Cranial Branches . 

Lateral spinal. Posterior meningeal. 

Muscular. Anterior spinal. 

Posterior spinal. 

Inferior cerebellar. 

The lateral spinal branches enter the spinal canal through the intervertebral 
foramina, each dividing into two branches. Of these, one passes along the roots 
of the nerves to supply the spinal cord and its membranes, anastomosing with the 
other spinal arteries ; the other is distributed to the posterior surface of the bodies 
of the vertebra. 

Muscular branches are given off to the deep muscles of the neck, where the 
vertebral artery curves round the articular process of the atlas. They anastomose 
with the occipital and deep cervical arteries. 

The posterior 'meningeal are one or two small branches given off from the 
vertebral opposite the foramen magnum. They ramify between the bone and dura 
mater in the cerebellar fossae, and supply the falx cerebelli. 

The anterior spmal is a small branch, larger than the posterior spinal, which 
arises near the termination of the vertebral, and unites with its fellow of the 
opposite side in front of the medulla oblongata. The single trunk, thus formed, 
descends a short distance on the front of the spinal cord, and joins with a 
succession of small branches which enter the spinal canal through some of the 
intervertebral foramina; these branches are derived from the vertebral and ascend- 
ing cervical in the neck ; from the intercostal, in the* dorsal region ; and from the 
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lumbar, ilio-lnmbar, and lateral sacral arteries in the lower part of the spine. They 
unite, by means of ascending and descending branches, to form a single anterior 
median artery, which extends as far as the lower part of the spinal cord. This 
vessel is placed beneath the pia mater along the anterior median fissure ; it supplies 
that membrane and the substance of the cord, and sends off branches at its lower 
part to be distributed to the cauda equina. 

^ The posterior spinal arises from the vertebral, at the side of the medulla 
oblongata ; passing backwards to the posterior aspect of the spinal cord, it descends 
on either side, lying behind the posterior roots of the spinal nerves ; and is 
reinforced by a succession of small branches, which enter the spinal canal through 
the intervertebral foramina, and by which it is continued to the lower part of the 
eord, and to the cauda equina. Branches from these vessels form a free anasto- 
mosis round the posterior roots of the spinal nerves, and communicate, by means 
of very tortuous transverse branches, with the vessel of the opposite side. At its 
commencement, it gives off an ascending branch, which terminates on the Bide of 
the fourth ventricle. 

J The inferior cerebellar artery (fig. 214), the largest branch of the vertebral, winds 
backwards round the upper part of the medulla oblongata, passing between the 
origin of the spinal accessory and pneumogastric nerves, over the restiform body, to 
the under surface of the cerebellum, where it divides into two branches ; an internal 
one, which is continued backwards to the notch between the two hemispheres of 
the cerebellum; and an external one, which supplies the under surface of the 
cerebellum, as far as its outer border, where it anastomoses with the superior 
cerebellar. Branches from this artery supply the choroid plexus of the fourth 
ventricle. 

The Basilar artery , so named from its position at the base of the skull, is a 
single trunk, formed by the junction of the two vertebral arteries ; it extends 
from the posterior to the anterior border of the pons Varolii, where it divides into 
two terminal branches, the posterior cerebral arteries. Its branches are, on each 
side, the following : 

Transverse. Superior cerebellar. 

Anterior cerebellar. Posterior cerebral. 

The transverse branches supply the pons Yarolii and adjacent parts of the 
brain ; one accompanies the auditory nerve into the internal auditory meatus ; and 
another of larger size, passes along the crus cerebelli, to be distributed to the 
anterior border of the under surface of the cerebellum. It is called the anterior 
(inferior) cerebellar artery . i ^ / 7 j ^ ^ 

The superior cerebellar arteries arise near the termination of the basilar. They 
wind round the crus cerebri, close to the fourth nerve, and arriving at the upper 
surface of the cerebellum, divide into branches which ramify in the pia mater and 
ajnastomose with the inferior cerebellar. Several branches are given to the pineal 
gland, and also to the velum interpositum. 

The posterior cerebral arteries , the two terminal branches of the basilar, are 
larger than the preceding, from which they are separated near their origin by the 
third nerves. Winding round the crus cerebri, they pass to the under surface of 
the posterior lobes of the cerebrum, which they supply, anastomosing with the 
anterior and middle cerebral arteries. Near their origin, they receive the 
posterior communicating arteries from the internal carotid, and give off numerous 
branches, which enter the posterior perforated spot. They also give off a branch, 
the posterior choroid, which supplies the velum interpositum and choroid plexus, 
entering the interior of the brain beneath the posterior border of the corpus 
callosum. 

Circle of Willis . The remarkable anastomosis which exists between the branches 
pf the internal carotid and vertebral arteries at the base of the brain, constitutes 
the circle of Willi®. It is formed, in front, by the anterior oerebral and anterior 
O Q m mnni cating arteries j on each side, by the trunk of the internal carotid, and the 
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posterior communicating ; behind, by the posterior cerebral, and point of the 
basilar. It is by this anastomosis that the cerebral circulation is equalised, tod 
provision made for effectually carrying it on if one or more of the branches are 
obliterated. The parts of the brain included within this arterial circle are, the 
lamina cinerea, the commissure of the optic nerves, the infundibulum, the tuber 
cinereum, the corpora albicantia, and the pars perforata postica. 

The Thyroid Axis (fig. 20 7) is a short, thick trunk, which arises from the fore 
part of the first portion of the subclavian artery, close to the inner side of the 
Scalenus anticus muscle, and divides, almost immediately after its origin, into 
three branches, the inferior thyroid, suprascapular, and transversalis colli. 

The Inferior Thyroid Ajitery passes upwards, in a Berpentine course, behind 
the sheath of the common carotid vessel and sympathetic nerve (the middle 
cervical ganglion resting upon it), and is distributed to the under surface of the 
thyroid gland, anastomosing with the superior thyroid, and with the correspond- 
ing artery of the opposite side. Its branches are the 

Laryngeal. (Esophageal. 

Tracheal. Ascending cervical. 

The laryngeal branch ascends upon the trachea to the back part of the larynx, 
and supplies the muscles and the mucous membrane of this part. 

The tracheal branches are distributed upon the trachea, anastomosing below 
with the bronchial arteries. 

The oesophageal branches are distributed to tbe oesophagus. 

The ascending cervical is a small branch which arises from the inferior thyroid, 
just where that vessel is passing behind the common carotid artery, and runs np 
the neck in tbe interval between the Scalenus anticus and Rectus anticus major. 
It gives branches to the muscles of the neck, which communicate with those sent 
out from the vertebral, and sends one or two through the intervertebral foramina, 
along the cervical nerves, to supply the bodies of the vertebrae, tbe spinal cord, 
and its membranes. 

The Suprascapular Artery, smaller than the transversalis colli, passes ob- 
liquely from within outwards, across the root of the neck. It at first lies on 
the lower part of tbe Scalenus anticus, being covered by tbe Stemo-mastoid ; it 
then crosses tbe subclavian artery, and runs outwards behind and parallel with 
the clavicle and Subclavius muscle, and beneath the posterior belly of the Omo- 
hyoid, to the superior border of the scapula, where it passes over tbe transverse 
ligament of tbe scapula to the supraspinous fossa. In this situation it lies close 
to the bone, and ramifies between it and the Supraspinatus muscle, to which it is 
mainly distributed, giving off a communicating branch, which crosses the neck of 
the scapula, to reach the infraspinous fossa, where it anastomoses with the dorsal 
branch of the subscapular artery. Besides distributing branches to the Stemo- 
mastoid, and neighbouring muscles, it gives off a supra- acromial branch, which, 
piercing the Trapezius muscle, supplies the cutaneous surface of the acromion, 
anastomosing with the acromial thoracic artery. As the artery passes across the 
suprascapular notch, a branch descends into the subscapular fossa, ramifies beneath 
that muscle, and anastomoses with the posterior and subscapular arteries. It also 
supplies the shoulder joint. - A j y J $ 

v The Transversalis Colli passes transversely outwards, across the upper part 
of the subclavian triangle, to the anterior margin of the Trapezius muscle, beneath 
which it divides into two branches, the superficial cervical, and the posterior 
scapular. In its passage across the neck, it crosses in front of the Scaleni muscles 
and the brachial plexus, between tbe divisions of which it sometimes passes, 
and is covered by the Platysma, Stemo-mastoid, Omo-hyoid, and Trapezius 
muscles. 

The superficial cervical a^nds beneath the anterior margin of the Trapezius, 
distributing branches to it, and to the neighbouring muscles and glands in the 
neck. 
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The posterior scapular , the continuation of the transversalis colli, passes beneath 
the Levator anguli scapulae to the superior angle of the scapula, and descends 
along the posterior border of t hat bone as far as the inferior angle, where it 
anastomoses 'with the subscapular branch of the axillary’. In its course it is 
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covered by the Rhomboid muscles, supplying these, the Latissimus dorsi and 
Trapezius, and anastomosing with the suprascapular and subscapular arteries, and 
•with the posterior branches of some of the intercostal arteries. 

Peculiarities . The superficial cervical frequently arises as a separate branch from the 
thyroid axis ; and the posterior scapular, from the third, more rarely from the second, part of 
the subclavian. 

The Internal Mammary arises from the under surface of the first portion of 
the subclavian artery, opposite the thyroid axis. It descends behind the clavicle, 
to the inner surface of the anterior wall of the chest, resting upon the costal 
cartilages, a short distance from the margin of the sternum ; and, at the interval 
between the sixth and seventh cartilages, divides into two branches, the musculo- 
phrenic, and superior epigastric. 

At it# origin, it is covered by the internal jugular and subclavian veins, and 
crossed By the phrenic nerve. In the upper part of the thorax, it lies upon the 
costal Cartilages, and internal Intercostal muscles in front, and is covered by the 
pleura behind. At the lower part of the thorax, the Triangularis stemi separates 
the artery from the pleura. It is accompanied by two veins, which join at the 
upper part of the thorax into a single trunk. 

The branches of the internal mammary are, 

Comes nervi phrenici (Superior phrenic). Anterior intercostal. 
Mediastinal. Perforating. 

Pericardiac. Musculo-phrenic. 

Sternal. Superior epigastric. 

The comes neroi phrenici ( superior phrenic ), is a long slender branch, which 
accompanies the phrenic nerve, between the pleura and pericardium, to the 
Diaphragm, to which it is distributed ; anastomosing with the other phrenic 
arteries from the internal mammary, and abdominal ^rta. 

The mediastinal branches are small vessels, which are distributed to the areolar 
tissue in the anterior mediastinum, and the remains of the thymus gland. 
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The pericardiac branches supply the upper part of the pericardium, the lower 
part receiving branches from the musculo- phrenic artery. Some sternal branches 
are distributed to the Triangularis sterni, and both surfaces of the sternum. 

The anterior intercostal arteries supply the five or six upper intercostal spaces. 
The branch corresponding to each space passes outwards, and soon divides into 
two, which run along the opposite borders of the ribs, and inosculate with the 
intercostal arteries from the aorta. They are at first situated between the pleura 
and the internal Intercostal muscles, and then between the two layers of those 
muscles. They supply the Intercostal and Pectoral muscles, and the mammary 
gland. 

The perforating arteries correspond to the five or six upper intercostal spaces. 
They arise from the internal mammary, pass forwards through the intercostal 
spaces, and curving outwards, supply the Pectoralis major, and the integument. 
Those which correspond to the first three spaces, are distributed to the mammary 
gland. In females, during lactation, these branches are of large size. 

The musculo- phrenic artery is directed obliquely downwards and outwards, 
behind the cartilages of the false ribs, perforating the Diaphragm at the eighth or 
ninth rib, and terminating, considerably reduced in size, opposite the last inter- 
costal space. It gives off anterior intercostal arteries to each of the intercostal 
spaces across which it passes ; these diminish in size as the spaces decrease in 
length, and are distributed in a manner precisely similar to the anterior intercostals 
from the internal mammary. The musculo-phrenic also gives branches backwards 
to the Diaphragm, and downwards to the abdominal muscles. 

The superior epigastric continues in the original direction of the internal 
mammary, descends behind the Rectus muscle, and perforating its sheath, divides 
into branches which supply the Rectus, anastomosing with the epigastric artery 
from the external iliac. Some vessels perforate the sheath of the Rectus, and 
supply the muscles of the abdomen and the integument, and a small branch which 
passes inwards upon the side of the ensiform appendix, anastomoses in front of 
that cartilage with the artery of the opposite side. 

The Superior Intercostal (fig. 212) arises from the upper and back part of 
the subclavian artery, beneath the anterior scalenus on the right side, and to the 
inner side of the muscle on the left side. Passing backwards, it gives off the deep 
cervical branch, and then descends behind the pleura in front of the necks of the 
first two ribs, and inosculates with the first aortic intercostal. In the first inter- 
costal space, it gives off a branch which is distributed in a similar manner with the 
aortic intercostals. The branch for the second intercostal space usually joins with 
one from the first aortic intercostal. Each intercostal gives off a branch to the 
posterior spinal muscles, and a small one, which passes through the corresponding 
intervertebral foramen to the spinal cord and its membranes. 

The deep cervical branch ( profunda cervicis) arises, in most cases, ff*om the 
superior intercostal, and is analogous to the posterior branch of an aortic intercostal 
artery. Passing backwards, between the transve^sp process of the seventh cervical 
vertebra and the first rib, it runs up the back part of the neck, between the Corn- 
plexus and Semispinalis ^colli muscles, as high as the axis, supplying these and 
adjacent muscles, and anastomosing with the arteria princeps cervicis of the 
Jccipital, and with branched which pass outwards from the vertebral. ^ 

Surgical Anatomy of the Axilla. 

The Aorilla is a conical space, situated between the upper and lateral part of the 
chest, and the innef side of the arm. 

Boundaries. Its apex , w&ich is directed upwards towards the root of the neck, 
corresponds to the interval between the two Scaleni on the first rib. The base f 
directed downwards, is forn^jd by the integument, and a thick layer of fascia, 
extending between the lower border of the Pectoralis major in front, and the lower 
border pf the Latissimus dorsi behind ; it is broad internally, at tbe chest, but 
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narrow and pointed externally, at the arm. The anterior boundary is formed by 
the Pectoralis major and minor muscles, the former covering the whole of the 
anterior wall of the axilla, the latter covering only its central part. The posterior 
boundary, which extends somewhat lower than the anterior, is formed by the Sub- 
scapularis above, the Teres major and Latissimus dorsi below. On the mner side 
are t he first four ribs with their corresponding Intercostal muscles, and part of the 
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Serratus magnus. On the outer side , where the anterior and posterior boundaries 
converge, the space is narrow, and bounded by the humerus, the Coraco-brachialis 
and Biceps muscles. 

Contents, This space contains the axillary vessels, and brachial plexus of nerves, 
with their branches, some branches of the intercostal nerves, and a large number 
of lymphatic glands, all connected together by a quantity of fat and loose areolar 
tissue. 

'^XjFheir Position . The axillary artery and vein, with the l^achial plexus of nerves, 
extend obliquely along the outer boundary of the axillary space, from its apex to 
its base, and are placed much nearer the anterior than the posterior wall, the vein 
lying to the inner or thoracic side of the artery, raid altogether concealing it. At 
the fore part of the axillary space, in contact with the Pectoral muscles, are the 
thoracic branches of the axillary artery, and along the anterior margin of the 
axilla, the long thoracic artery extends to the side of the chest. At the back part, 
in contact with the lower margin of the Subscapnlaris muscle, are the subscapular 
vessels and nerves ; winding around the lower border of this muscle, is the dor- 
salis scapulae artery and veins ; and towards the outer extremity of the muscle, 
the posterior circumflex vessels and the circumflex jjfcerve are seen curving back- 
wards to the shoulder. 

f Along the inner or thoracic side, no vessel of any importance exists, the upper 
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part of the space being crossed merely by a few small branches from the superior 
thoracic artery. There are some important nerves, however, in this situation ; 
viz., the posterior thoracic or external respiratory nerve, descending on the surface 
of the Serratus magnus, to which it is distributed ; and perforating the upper and 
anterior part of this wall, the intercosto-humeral nerve or nerves, passing across 
the axilla to the inner side of the arm ># ) 

The cavity of the axilla is filled by a quantity of loose areolar tissue, a large 
number of small arteries and veins, all of which are, however, of inconsiderable 
size, and numerous lymphatic glands ; these are from ten to twelve in number, and 
situated chiefly on the thoracic side, and lower and back part of this space. 

£ The student should attentively consider the relation of the vessels and nerves 
in the several parts of the axilla ; for it not unfrequently happens, that the surgeon 
is called upon to extirpate diseased glands, or to remove a tumour from this 
situation. In performing such an operation, it will be necessary to proceed with 
much caution in the direction of the outer wall and apex of the space, as here the 
axillary vessels will be in danger of being wounded. Towards the posterior wall, 
it will be necessary to avoid the snbscapular, dorsalis scapulae, and posterior 
circumflex vessels, and, along the anterior wall, the thoracic branches. It is only 
along the inner or thoracic wall, and in the centre of the axillary cavity, that 
there are no vessels of any importance ; a fortunate circumstance, for it is in this \ 
situation more especially that tumours requiring removal, are usually situated. -4- J 

The Axillary Artery. 

The axillary artery, the continuation of the subclavian, commences at the 
lower border of the first rib, and terminates at the lower border of the tendons of 
the Latissimus dorsi and Teres major muscles, where it takes the name of brachial. 
Its direction varies with the position of the limb : when the arm lies by the side 
of the chest, the vessel forms a gentle curve, the convexity being upwards and 
outwards ; when it is directed at right angles with the trunk, the vessel is nearly 
straight ; and when it is elevated still higher, the artery describes a curve, the 
concavity of which is directed upwards. At its commencement the artery is very 
deeply situated, but near its termination is superficial, being covered only by the 
skin and fascia. The description of the relations of this vessel is facilitated by 
its division into three portions, the first portion being that above the Pectoralis 
minor ; the second portion, beneath ; and the third, below that muscle. 

The first portion of the axillary artery is in relation, in front , with the cla- 
vicular portion of the Pectoralis major, the costo-coracoid men^'ane, and the 
cephalic vein ; behind , with the first intercostal space, the corresponding Inter- 
costal muscle, the first serration of the Serratus magnus, and the posterior 
thoracic nerve ; on its outer side with the brachial plexus, from which it is 
separated by a little cellular interval; on its inner , or thoracic side, with the 
axillary vein. 

Relations of First Portion of the Axillary Artery. 


Outer side . 

In front 

Pectoralis major. 
Costo-coracoid membrane. 
Cephalic vein. 

/ Axillary \ 

/ Artery. \ 

\ First portion. / 

Inner side. 

Brachial plexus. 

Axillary vein. 


Behind . 



First Intercostal space, and Intercostal muscle. 
First serration of Serratus magnus. 

Posterior thoracic nerve. 

B B 2 
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The second portion of the axillary artery lies beneath, the Pectoraiis minor. 
It is covered, m front, by the Pectoraiis major and minor muscles ; behind , it is 
Separated from the Subsc&pularis by a cellular interval ; on the inner side is the 
axillary vein. The brachial plexus of nerves surrounds the artery, and separates 
it from direct contact with the vein and adjacent muscles. 


Relations of the Second Portion of the Axillary Artery. 


In front. 

Pectoraiis major and minor. 


Outer side. 

Outer cord of plexus. 


Behind . 
Subscapularis. 

' Posterior cord of plexus. 



Inner side. 
Axillary vein. 

Inner cord of plexus. 


The third portion of the axillary artery lies below the Pectoraiis minor, j It is 
in relation, m front , with the lower part of the Pectoraiis major above, being 
covered only by the integument and fascia below ; behind, with the lower part of 
the Subscapularis, and the tendons of the Latissimus dorsi and Teres major ; on 
its outer side, with the Coraco-brachialis ; on its inner, or thoracic side, with the 
axillary vein. The nerves of the brachial plexus bear the following relation to the 
artery in this part of its course : on the outer side is the median nerve, and the 
musculo-cutaneous for a short distance ; on the inner side, the ulnar, the internal, 
and lesser internal cutaneous nerves ; and behind, the musculo-spiral, and circum- 
flex, the latter extending only to the lower border of the Subscapularis muscle. 


Relations of the 

Third Portion of the 

In front. 

Integument and fascia. 
Pectoraiis major. 

Axillary Artery. 

Outer side. 

/ Axillary \ 

Inner side . 

Coraco-brachialis. 

J Artery. J 

Ulnar nerve. 

Median nerve. 

\ Third portion. J 

Internal cutaneous nerves. 

Musculo-cutaneous nerve. 

Behind . 

Axillary vein. 


Subscapularis. 

Tendons of Latissimus dorsi, and Teres major. 
Musculo-spiral, and circumflex nerves. 


Peculiarities. The axillary artery, in about one case out of every ten, gives off a large 
branch, which forms either one of the arteries of the fore-arm, or a large muscular trunk. 
In the first set of cases, this artery is most frequently the radial* (i in 33), sometimes the 
ulnar (1 in 72), and, very rarely, the interosseous (1 in 506). In the second set of cases, the 
trunk has been found to {rive origin to the subscapular, circumflex, and profunda arteries of 
the arm. Sometimes, only one of the circumflex, or one of the profunda arteries, arose from 
the trunk. In these cases, the brachial plexus surrounded the trunk of the branches, and 
not the main vessel. 

Surgical Anatomy. The student having carefully examined the relations of the axillary 
artery in its various parts, should now consider in what situation compression of this vessel 
may De most easily effected, and the best position for the application of a ligature to it when 
necessary. 

Compression of the vessel is required in the removal of tumours, or in amputation of the 
upper part of the arm ; and the only situation in which this can be effectually made, is in 
the lower part of its course j by pressing on it in this situation from within outwards against 
the humerus, the circulation may be effectually suspended. 
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The application of a ligature to the axillary artery may be required in cases of aneurism: 
of the upper part of the brachial ; and there are only two situations in which it wy be 
secured, viz., in the first and in the third parts of its course ; for the axillary artery at its 
central part is so deeply seated, and, at the same time, so closely surrounded with large 
nervous trunks, that the application of a ligature to it in that situation would be almost 
impracticable. 

In the third part of its course, the operation is more simple, and may be performed in 
the following manner : — The patient being placed on a bed, and the arm separated from 
the side, with the hand supinated, the head of the humerus is felt for, and an incision made 
through the integument over it, about two inches in length, a little nearer to the anterior 
than the posterior fold of the axilla. After carefully dissecting through the areolar tissue 
and fascia, the median nerve and axillary vein are exposed j the former having been dis- 
placed to the outer, and the latter to the inner Bide of the arm, the elbow being at the same 
time bent, so as to relax the structures, and facilitate their separation, the ligature may 
be passed round the artery from the ulnar to the radial side. This portion of the artery is 
occasionally crossed by a muscular slip derived from the Latissimus dorsi, which may mis- 
lead the surgeon during an operation. The occasional existence of this muscular fasciculus 
was spoken of in the description of the muscles. It may easily be recognised by the trans- 
verse direction of its fibres. 

The first portion of the axillary artery may be tied, in cases of aneurism encroaching 
so far upwards that a ligature cannot be applied in the lower part of its course. Notwith- 
standing that this operation has been performed in some *few cases, and with success, its 
performance is attended with much difficulty and danger. The student will remark, that 
in this situation, it would be necessary to divide a thick muscle, and after separating the 
costo-coracoid membrane, the artery would be exposed at the bottom of a more or less 
deep space, with the cephalic and axillary veins in such relation with it as must render the 
application of a ligature to this part of the vessel particularly hazardous. Under such circum- 
stances it is an easier, and, at the same time, more advisable operation, to tie the subclavian 
artery in the third part of its course. 

In a case of wound of the vessel, the general practice of cutting down upon, and tying it 
above and below the wounded point, should be adopted in all cases. 

Collateral circxdation after ligature of the axillary artery. If the artery be tied above the 
origin of the acromial thoracic, the collateral circulation will be carried on by the same 
branches as after the ligature of the subclavian ; if at a lower point, between the acromial 
thoracic and subscapular arteries, the latter vessel, by its free anastomoses with the other 
scapular arteries, branches of the subclavian, will become the chief agent in carrying on the 
circulation, to which the long thoracic, if it be below the ligature, will materially contribute, 
by its anastomoses with the intercostal and internal mammary arteries. If the point included 
in the ligature be below the origin of the subscapular artery, the anastomoses are less free. 
The chief agents in restoring the circulation, will be the posterior circumflex, by its anasto- 
moses with the suprascapular and acromial thoracic, and the communications between the 
subscapular and superior profunda, which will be afterwards referred to as performing the 
same office after ligature of the brachial. The cases in which the operation has been per- 
formed are few in number, and no published account of dissection of the collateral circulation 
appears to exist. 

The branches of the axillary artery are, — 

f Superior thoracic. 

\ Acromial thoracic, 
f Thoracica longa. 

\ Thoracica alaris. 
f Subscapular. 

< Anterior circumflex. 

L Posterior circumflex. 

The superior thoracic is a small artery, which arises from the axillary 
separately, or by a common trunk with the acromial thoracic. Running forwards 
and inwards along the upper border of the Pectoralis minor, it passes v between it 
and the Pectoralis major to the side of the chest. It supplies these muscles, and 
the parietes of the thorax, anastomosing with the internal mammary and inter- 
costal arteries. 

The acromial thoracic is a short trunk, which arises from the fore part of the 
axillary artery. Projecting forwards to the upper border of the Pectoralis minor, 
it divides into three sets of branches, thoracic, acromial, and descending. The 
thoracic branches, two or three in number, are distributed to the Serratus magnus, 


From 1st Part 
From 2nd Part 

From 3rd Part 
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and Pectoral muscled, anastomosing with the intercostal branches of the internal 
mammary. The acromial branches are directed outwards towards the acromion, 
supplying the Deltoid muscle, and anastomosing, on the surface of the acromion, 
with the suprascapular and posterior circumflex arteries. The descending branch 
passes in the interspace between the Pectoralis major and Deltoid, accompanying 
the cephalic rein, and supplying both muscles. 

The long thoracic passes downwards and inwards along the lower border of 
the Pectoralis minor to the side of the chest, supplying the Serratus magnus, the 
Pectoral muscles, and mammary gland, and sending branches across the axilla to 
the axillary glands and Subscapularis, which anastomose with the internal mammary 
and intercostal arteries. 

The thoracica alaris is a small branch, which supplies the glands and areolar 
tissue of the axilla. Its place is frequently supplied by branches from some of the 
other thoracic arteries. 

The subscapular , the largest branch of the axillary artery, arises opposite the 
lower border of the Subscapularis muscle, and passes downwards and backwards 
along its lower margin to the inferior angle of the scapula, where it anastomoses 
with the posterior scapular, & branch of the subclavian. It distributes branches to 
the Subscapularis, Serratus magnus, Teres major, and Latissimus dorsi muscles, 
and gives off, about an inch and a- half from its origin, a large branch, the dorsalis 
scapulas, which curves round the inferior border of the scapula, leaving the axilla 
in the interspace between the Teres minor above, the Teres major below, and the 
long head of the Triceps in front. Three branches, or sets of branches, arise from 
the dorsalis scapulae ; the first enters the subscapular fossa, beneath the Sub- 
scapularis, which it supplies, anastomosing with the subscapular and suprascapular 
arteries ; the second, the trunk of the artery (dorsalis scapulae) turns round the 
axillary border of the scapula, and enters the infraspinous fossa, where it anasto- 
moses with the suprascapular and posterior scapular arteries ; and a third, or 
median branch, is continued along the axillary border of the scapula, between 
the Teres major and minor, and, at the dorsal surface of the inferior angle of the 
bone, anastomoses with the posterior scapular, I ^ j j 

The circumflex arteries wind round the neck of the humerus. The posterior ci)- 
cimflex (fig. 216), the larger of the two, arises from the back part of the axillary, 
opposite the lower border of the Subscapularis muscle, and, passing backwards 
with the circumflex veins and nerve^through the quadrangular space bounded 
by the Teres* Inajor and minor, the scapular head of the Triceps and the humerus, 
winds round the neck of that bone, and is distributed to the Deltoid muscle and 
shoulder-joint, anastomosing with the anterior circumflex, suprascapular and acro- 
mial thoracic arteries. The anterior circumflex (figs. 2 1 6, 2 1 7), considerably smaller 
than the preceding, arises just below that vessel, from the outer side of the axillary 
artery. It passes horizontally outwards, beneath the Coraco-brachialis and short 
head of the Biceps, lying upon the fore part of the neck of the humerus, and, 
on reaching the bicipital groove, gives off an ascending branch, which passes 
upwards along the groove, to supply the head of the bone and the shoulder-joint. 
The trunk of the vessel is then continued outwards beneath the Deltoid, which 
it supplies, and anastomoses with the posterior circumflex, and acromial thoracic 
arteries. 


Brachial Artery. (Fig. 218.) 

The brachial artery commences at the lower margin of the tendon of the Teres 
major, and, passing down the inner and anterior aspect of the arm, terminates about 
half an inch below the bend of the elbow, where it divides into the radial and 
ulnar arteries. 

The direction of this vessel is marked by a line drawn from the outer side of 
the axillary space between the folds of the axilla, to a point midway between 
the condyles of the humerus, which corresponds to the depression along 
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1 1 8. —The S urgicalAnatomy of the Brachial Artery. 
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tlie inner border of the Coraco- 
bracliialis and Biceps muscles. In 
the tipper part of its course, the 
artery lies internal to the humerus ; 
but below, it is in front of that 
bone. 

Relations. This artery is super- 
ficial throughout its entire extent, 
being covered, in front , by the in- 
tegument, the superficial and deep 
fascia ; the bicipital fascia separates 
it opposite the elbow from the me- 
dian basilic vein ; the median nerve 
crosses it at its centre ; and the 
basilic vein lies in the line of the 
artery, but separated from it by 
tlie fascia, in the lower half of its 
course* Behind , it is separated from 
the inner side of the humerus above, 
by the long and inner heads of the 
Triceps, tho musculo- spiral nerve 
.and superior profunda artery inter- 
vening ; and from tlie front of the 
bone below, by the insertion of the 
Coraco-brachiahs muscle, and by the 
Brachialis anticus. By its outer 
tide, it is in relation with the com- 
mencement of the modian nerve, 
and the Coraco-brachialis and Bi- 
ceps muscles, which Blightly over- 
lap the artery. By its inner side y 
its upper half is m relation with 
the internal cutaneous and ulnar 
nerves, its lower half with the 
median nerve. It is accompanied 
by two venae comites, which lie in 
close contact with the artery, being 
connected together at intervals by 
short transverse communicating 
branches. 


Plan of the Relations of the Brachial Artery. 
In front. 

Integument and fasciae. 

Bicipital tascia, median basilic vein. 

Median nerve. 


Outer side. 

/ 

. Inner side. 

Median nerve. 

/ Brachial 

\ Internal cutaneous and ulnar nerve. 

Coraco-brachialis. 

1 Artery 

\ 

j Median nerve. 

Biceps. 


/ 


Behind. 



Triceps. 

Musculo-epiral nerve. 
Superior profunda artery. 
Coraco-brachialis. 
Brachialis anticus. 
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Bend of the Elbow. 

At the bend of the elbow, the brachial artery sinks deeply into a triangular 
interval, the base of which is directed upwards towards the humerus, and the sides 
of which are bounded, externally, by the Supinator longus, internally, by the 
Pronator radii teres ; its floor is formed by the Brachialis anticus, and Supinator 
brevis. This space contains the brachial artery, with its accompanying veins ; the 
radial and ulnar arteries ; the median and musculo- spiral nerves ; and the tendon 
of the Biceps. The brachial artery occupies the middle line of this space, and 
divides , opposite the coronoid process of the ulna into the radial and ulnar arteries ; 
it is covered, in front , by the integument, the superficial fascia, and the median 
basilic vein, the vein being separated from direct contact with the artery by the 
bicipital fascia. Behind , it lies on the Brachialis anticus, which separates it from 
the elbow-joint. The median nerve lies on the inner side of the artery, but 
separated from it below by an interval of half an inch. The tendon of the Biceps 
lies to the outer side of the space, and the musculo- spiral nerve still more externally, 
lying upon the Supinator brevis, and partly concealed by the Supinator longus. 

Peculiarities of the Artery as regards its Course. The brachial artery, accompanied by the 
median nerve, may leave the inner border of the Biceps, and descend towards the inner 
condyle of the humerus, where it usually curves round a prominence of bone, to which it is 
connected by a fibrous band ; it then inclines outwards, beneath or through the substance 
of the Pronator teres muscle, to the bend of the elbow. This variation bears considerable 
analogy with the normal condition of the artery in some of the carnivora : it has been 
referred to, above, in the description of the humerus. 

As regards its Division. Occasionally, the artery is divided for a short distance at its 
upper part into two trunks, which are united above and below. A similar peculiarity occurs 
in the main vessel of the lower limb. 

The point of bifurcation may be above or below the usual point, the former condition 
being by far the most frequent. Out of 48 1 examinations recorded by Mr. Quain, some 
made on the right, and some on the left side of the body, in 386 the artery bifurcated in its 
normal position. In one case only was the place of division lower than usual, being two or 
three inches below the elbow-joint. i In 94 cases out of 48 1, or about one in 5^, there were 
two arteries instead of one in some part, or in the whole of the arm.’ 

There appears, however, to be no correspondence between the arteries of the two arms, 
with respect to their irregular division ; for in sixty-one bodies it occurred on one side only 
in forty-three ; on both sides, in different positions, in thirteen ; on both sides, in the same 
position, in five. 

The point of bifurcation takes place at different parts of the arm, being most frequent in 
the upper part, less so in the lower part, and least so in the middle, the most usual point for 
the application of a ligature ; under any of these circumstances, two large arteries would be 
found m the arm instead of one. The most frequent (in three out of four) of these pecu- 
liarities is the high division of the radial. That artery often arises from the inner side of 
the brachial, and runs parallel with the main trunk to the elbow, where it crosses it, lying 
beneath the fascia ; or it may perforate the fascia, and pass over the artery immediately 
beneath the integument. 

The ulnar sometimes arises from the brachial high up, and then occasionally leaves that 
vessel at the lower part of the arm, and descends towards the inner condyle. In the forearm, 
it generally lies beneath the deep fascia, superficial to the flexor muscles ; occasionally between 
the integument and deep fascia, and very rarely beneath the flexor muscles. 

The interosseous artery sometimes arises from the upper part of the brachial or axillary: 
as it passes down the arm, it lies behind the main trunk, and, at the bend of the elbow, 
regains its usual position. 

In some cases of high division of the radial, the remaining trunk (ulnar-interosseous) occa- 
sionally passes, together with the median nerve, along the inner margin of the arm to the 
inner condyle, and then passing from within outwards, beneath or through the Pronator teres, 
regains its usual position at the bend of the elbow. 

Occasionally, the two arteries representing the brachial are connected at the bend of the 
elbow by a short transverse branch, and are even sometimes reunited. 

Sometimes, long slender vessels, vasa aberrantia, connect the brachial or axillary arteries 
with one of the arteries of the fore-arm, or a branch from them. These vessels usually join 
the radial. 

Varieties in Muscular Relations * The brachial artery is occasionally concealed, in some part 
of its course, by muscular or tendinous slips derived from various sources. In the upper 
third of the arm, the brachial vessels and median nerve have been seen concealed to the 
extent of three inches, by a muscular layer of considerable thickness, derived from the Coraco- 

* See Stbtjtbek$’s Anatomical and Physiological Observations . 
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brachialis, which passed round to the inner side of the vessel, and joined the internal head of 
the Triceps. In the lower half of the arm the artery is occasionally concealed by a broad 
thin head to the Biceps muscle. A narrow fleshy slip from the Biceps has been seen 
to cross the artery, concealing it for an inch and a half, its tendon ending in the aponeurosis 
covering the Pronator teres. A muscular and tendinous slip has been seen to arise from the 
external bicipital ridge by a long tendon, cross obliquely behind the long tendon of the 
Biceps, and end in a flesny belly, which appears on the inner side of the arm between 
the Biceps and Coraco-brachialis, passes down along the inner edge of the former, and crosses 
the artery very obliquely, so as to lie in front of it for three inches, and, finally, gives rise to 
a narrow flattened tendon, which is inserted into the aponeurosis over the Pronator teres. 
A tendinous slip, arising from the deep part of the tendon of the Pectoralis major, has been 
seen to cross the artery obliquely at or below the Coraco-brachialis, and join the intermuscular 
septum above the inner condyle. The Brachialis anticus not unfrequently projects at the 
outer side of the artery, and occasionally overlaps it, sending inwards, across the artery, an 
aponeurosis which binds the vessel down upon tne Brachialis anticus. Sometimes, a fleshy 
slip from the muscle covers the vessel, in one case to the extent of three inches. In some 
cases of high origin of the Pronator teres, an aponeurosis extends from it to join the 
Brachialis anticus external to the artery ; a kind of arch being thus formed under which the 
principal artery and median nerve pass, so as to he concealed for half an inch above the 
transverse level of the condyle. 


Surgical Anatomy. Compression of the brachial artery is required in cases of amputation 
and some other operations in the arm and fore-arm ; and it will be observed, that it may be 
effected in almost any part of the coarse of the artery. If pressure is made in 
the upper part of the limb, it should be directed from within outwards, and if in the 
lower part, from before backwards, as the artery lies on the inner side of the humerus above, 
and in front of it below. The most favourable situation is near the insertion of the Coraco- 
brachialis. 

The application of a ligature to the brachial artery may be required in cases of wounds of 
the vessel, and in some cases of wound of the palmar arch. It is also sometimes necessary in 
cases of aneurism of the brachial, the radial, ulnar, or interosseous arteries. The artery may 
bo secured in any part of its course. The chief guides in determining its position are the 
surface-markings produced by the inner margin of the Coraco-brachialis and Biceps, the known 
course of the vessel, and its pulsation, tvhicli should be carefully felt for before any operation 
is performed, as the vessel occasionally deviates from its usual position in the arm. In what- 
ever situation the operation is performed, great care is necessary, on account of the extreme 
thinness of the parts covering the artery, and the intimate connection which the vessel has 
throughout its whole course with important nerves and veins. Sometimes a thin layer of 
muscular fibre is met with concealing the artery j if such is the case, it must be cut across, 
in order to expose the vessel. 

In the vesper third of the arm the artery may be exposed in the following manner : — The 
patient being placed horizontally upon a table, the affected limb should he raised from the 
side, and the hand supinated. An incision about two inches in length should be made on the 
ulnar side of the Coraco-brachialis n uscle, and the subjacent fascia cautiously divided, so as 
to avoid wounding the internal cutaneous nerve or basilic vein, which sometimes run on the 
surface of the artery as high as the axilla. The fascia having been divided, it should be 
remembered, that the ulnar and internal cutaneous nerves lie on the inner side of the artery, 
the median on the outer side, the latter nerve being occasionally superficial to the artery in 
this situation, and that the venae coniites are also in relation with the vessel, one on either 
side. These being carefully separated, the aneurism needle should be passed round the artery 
from the ulnar to the radial side* } 

If two arteries are present in the arm, in consequence of a high division, they aro 
usually placed side by side j and )if they are exposed in an operation, the surgeon should 
endeavour to ascertain, by alternately pressing on each vessel, which of the two commu- 
nicates with the wound or aneihism, when a ligature may be applied accordingly ; or if 
pulsation or haemorrhage ceases [only when both vessels are compressed, both vessels may 
De tied, as it may be concluded tfhat the two communicate above the seat of disease, or are 
reunited. 

It should also be remembered), that two arteries may be present in the arm in a case of 
high division, and that one of these may be found along the inner intermuscular septum, 
in a line towards the inner condyle of the humerus, or in the usual position of the brachial, 
but deeply placed beneath the common trunk : a knowledge of these facts will suggest the 
precautions necessary in every cpse, and indicate the measures to be adopted when anomalies 
are met with. 

In the middle of the arm the brachial artery may be exposed by making an incision along 
the inner margin of the Biceps [ muscle. The forearm being bent so as to relax the muscle, 
it should be drawn slightly aside, and the fascia being carefully divided, the median nerve 
will be exposed lying upon the zirtery (sometimes beneath) ; this being drawn inwards and 
the muscle outwards, the artery should be separated from its accompanying veins and 
secured. In this situation the\ inferior profunda may be mistaken for tne main trunk. 
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especially if enlarged, from the collateral circulation having become established ; this may 
be avoided by directing the incision externally towards the Biceps rather than inwards or 
backwards towards the Triceps. 

The lower part of the brachial artery is of extreme interest in a surgical point of view, 
on account oi the relation which it bears to the veins most commonly opened in venesection. 
Of these vessels, the median basilic is the largest and most prominent, and, consequently, the 
one usually selected for the operation. It should be remembered, that this vein runs parallel 
with the brachial artery, from which it is separated by the bicipital fascia, and that in no 
case should this vessel be selected for venesection, except in a part which is not in contact 
with the artery. 

Collateral Circulation. After the application of a ligature to the brachial artery in the 
upper third of the arm, the circulation is carried on by branches from the circumflex and 
subscapular arteries, anastomosing with ascending branches from the superior piofunda. If 
the brachial is tied below the origin of the profunda arteries the circulation is maintained by 
the branches of the profundae, anastomosing with the recurrent radial, ulnar, and interosseous 
arteries. In two cases described by Mr. ’South,* in which the brachial artery had been tied 
spine time previously, in one ‘a long portion of the artery had been obliterated, and sets of 
vessels are descending on either side from above the obliteration, to be received into others 
which a'Cend in a similar manner from below it. In the other, the obliteration is less exten- 
sive, and a single curved artery about as big as a crow-quill passes from the upper to the 
lower open part of the artery/ 

The branches of tbe brachial artery are the 

Superior profunda. s Inferior profunda. 

Nutrient artery. Anastomotica magna. 

Musculaiy. 

The superior profunda arises from the innetf and back part of the brachial, oppo- 
site the lower border of the Teres major, and passes backwards to the interval 
between the outer and inner heads of the Triceps muscle, accompanied by the 
musculo- spiral nerve ; it winds round the back 'part of the shaft of the humerus in 
the spiral groove, between the Triceps and thel bone, and descends on the outer 
side of the arm to the space between the Brachialis anticus and Supinator longus, as 
f^r as the elbow, where it anastomoses with the recurrent branch of the radial artery. 
It supplies the Deltoid, Coraco-brachialis, and Tiriceps muscles, and whilst in the 
groove between the Triceps and the bone, it givefc off the posterior articular artery, 
which descends perpendicularly between the Triceps and the bone, to the back part 
of the elbow-joint, where it anastomoses with tMe interosseous recurrent branch, 
and, on the inner side of the arm, with the posterior ulnar recurrent, and with the 
anastomotica magna or inferior profunda (fig. 22 b). 

The nutrient artery of the shaft of the humerus arises from the brachial, about 
the middle of the arm. Passing downwards, it ejjhters the nutritious canal of that 
bone, near the insertion of the Coraco-brachialis unuscle. 

The inferior profunda , of small size, arises from the brachial, a little below the 
middle of the arm ; piercing the internal intermuscular septum, it descends on the 
surface of the inner head of the Triceps muscle, vo the space between the inner 
condyle and olecranon, accompanied by the ulnar n^erve, and terminates by anasto- 
mosing with the posterior ulnar recurrent, and anas' tomotica magna. 

The anastomotica magna arises from the brachialf, about two inches above the 
elbow-joint. It passes transversely inwards upon^ the Brachialis anticus, and 
piercing the internal intermuscular septum, winds i round the back part of the 
- humerus, between the Triceps and the bone, forming! ah arch above the olecranon 
fossa, by its junction with the posterior articular brai ich of the superior profunda. 
As this vessel lies on the Brachialis anticus, an offset passes between the internal 
condyle and olecranon, which anastomoses with the in feripr profunda and posterior 
ulnar recurrent arteries. Other branches ascend to joi n the inferior profunda ; and 
some descend in front of the inner condyle, to anastoilnose with the anterior ulnar 
recurrent. | 

The muscular are three or four large branches, wFhich are distributed to the 

* Chelitjs’ Surgery, vol. ii. p. 254. See also White’s engfraving referred to by Mr. South, 
of the anastomosing branches after ligature of the brachial, in White’s Cases in Surgery. 
Porta also gives a case (with drawings) of the circulation a/ter ligature of both brachial and 
tadial. AMerazioni Patologiche delle Arterie. 7 
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muscles in the course of the artery. They supply the Coraco-brachialis, Biceps, 
and Brachialis anticus muscles. 

Radial Artery. 


2x9. — The Surgical Anatomy of the Radial and Ulnar 
Arteries. 
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The Radial artery appears, 
from its direction, to be the 
continuation of the brachial, 
but, in size, it is smaller than 
the ulnar. It commences at 
the bifurcation of the bra- 
chial, just below the bend of 
the elbow, and passes along 
the radial side of the fore- 
arm to the wrist ; it then 
winds backwards, round the 
outer side of the carpus, be- 
neath the extensor tendons 
of the thumb, and, finally, 
passes forwards between the 
two heads of the first Dorsal 
interosseous muscle, into the 
palm of the hand, where it 
crosses the metacarpal bones 
to the ulnar border of the 
hand, to form the deep pal- 
mar arch. At its termination, 
it inosculates with the deep 
branch of the ulnar artery. 
The relations of this vessel 
may thus be conveniently di- 
vided into three parts, viz., 
in front of the forearm, at 
the back of the wrist, and in 
the hand. 

Relations. In the forearm , 
this vessel extends from op- 
posite the neck of the radius, 
to the fore-part of the sty- 
loid process, being placed to 
the inner side of the shaft 
of the bone, above, and in 
front of it below. It is super- 
ficial throughout its entire 
extent, being covered by the 
integument, the superficial 
and deep fascia, and slightly 
overlapped above by the Su- 
pinator longus. In its course 
downwards, it lies upon the 
tendon of the Biceps, the 
Supinator brevis, the Pronator 
radii teres, the radial origin 
of the Flexor sublimis di- 
gitorum, the Flexor $o»gus 
pollicis, the Pronator quadra- 
tus, and the lower extremity 
of the radius. In the upper 
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third of its course, it lies between the Supinator longus and the Pronator radii 
teres ; in its lower two-thirds, between the tendons of the Supinator longus and 
the Flexor carpi radialis. The radial nerve lies along the outer side of the artery, 
in the middle third of its course ; and some filaments of the musculo-cutaneous 
nerve, after piercing the deep fascia, run along the lower part of the artery as it 
winds round the wrist. The vessel is accompanied by vence comites throughout 
its whole course. 


Plan of the Relations of the Radial Artery in the Forearm. 

In front . 

Integument — superficial and deep fascise. 


Inner side. 

Pronator radii teres. 
Flexor carpi radialis. 


At the wrist , as it winds round the outer side of the carpus, from the styloid 
process to the first interosseous space, it lies upon the external lateral ligament, 
being covered by the extensor tendons of the thumb, subcutaneous veins, some 
filaments of the radial nerve, and the integument. It is accompanied by two 
veins, and a filament of the musculo-cutaneous nerve. 

In the hand , it passes from the upper end of the first interosseous space, between 
the heads of the Abductor indicis or first Dorsal interosseous muscle transversely 
across the palm, to the base of the metacarpal bone of the little finger, where it 
inosculates with the communicating branch from the ulnar artery, forming the 
deep palmar arch. It lies upon the carpal extremities of the metacarpal bones 
and the Interossei muscles, being covered by the flexor tendons of the fingers, the 
Lumbricales, the muscles of the little finger, and the Flexor brevis pollicis, and is 
accompanied by the deep branch of the ulnar nerve. 

Peculiarities. The origin of the radial artery varies in the proportion nearly of one in 
eight cases. In one case the origin was lower than usual. In the other cases, the upper 
part of the brachial was a more frequent source of oiigin than the axillary. The varia- 
tions in the position of this vessel in the arm, and at the bend of the elbow, have been 
already mentioned. In the forearm it deviates less frequently from its position than the 
ulnar. It has been found lying over the fascia, instead of beneath it. It has also been 
observed on the surface of the Supinator longus, instead of along its inner border : and in 
turning round the wrist, it has been seen lying over, instead of beneath, the Extensor 
tendons. 

Surgical Anatomy. The operation of tying the radial artery is required in cases of wounds 
either of its trunk, or of some of its branches, or for aneurism : and it will be observed, that 
the vessel may be easily exposed in any part of its course through the forearm. The opera- 
tion in the middle or inferior third of the forearm is easily performed j but in the upper 
third, near the elbow, it is attended with some difficulty, from the greater depth of the 
vessel, and from its being overlapped by the Supinator longus and Pronator teres muscles. 

To tie the artery in the upper third, an incision three inches in length should be made 
through the integument, from the bend of the elbow obliquely downwards and outwards, on 
the radial side of the forearm, avoiding the branches of tne median vein ; the fascia of the 
arm being divided, and the Supinator longus drawn a little outwards, the artery will be 
exposed. The venee comites should be carefully separated from the vessel, and the ligature 
pasted from the radial to the ulnar side. 


bupinator longus. 



Outer side. 

Supinator longus. 

Radial nerve (middle third). 


Behind. 

Tendon of Biceps. 
Supinator brevis. 

Pronator radii teres. 

Flexor sublimis digitorum. 
Flexor longus pollicis. 
Pronator quadratus. 
Radius. 
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In the middle third of the forearm the artery may be exposed by making an incision ot 
similar length on the inner margin of the Supinator longus. In this situation, the radial 
nerve lies in close relation with the outer side of the artery, and should, 4s well as the veins, 
be carefully avoided. 

In the lower third, the artery is easily secured by dividing the integument and fasciae 
in the interval between the tendons of the Supinator longus and Flexor carpi radialis 
muscles. 


The branches of the radial artery may be divided into three groups, correspond- 
ing with the three regions in which the vessel is situated. 


In the 
Forearm, 


Radial recurrent. 
Muscular. 
Superficialis voles. 
Anterior carpal. 


Hand. 


Wrist. 

Princeps pollicis. 
Radialis indicis. 
Perforating. 
Interosseous. 


f Posterior carpal. 
J Metacarpal. 

I Dorsales pollicis. 
L Dorsalis indicis. 


The radial recurrent is given off immediately below the elbow. It ascends 
between the branches of the musculo-spiral nerve, lying on the Supinator brevis, 
and then between the Supinator longus and Brachialis anticns, supplying these 
muscles and the elbow-joint, and anastomosing with the terminal branches of tho 
superior profunda. 

The muscular branches are distributed to the muscles on the radial side of the 
forearm. 

The superficialis volrr, arises from the radial artery, just where this vessel is 
about to wind round the wrist. Running forwards, it passes between the muscles 
of the thumb, which it supplies, and sometimes anastomoses with the termination 
of the ulnar artery, completing the superficial palmar arch. This vessel varies 
considerably in size, usually it is very small, and terminates in the muscles of the 
thumb ; sometimes it is as large as the continuation of the radial. 

The carpal branches supply the joints of the wrist. The anterior carpal is a 
small vessel which arises from the radial artery near the lower border of the Pro- 
nator quadratus, and running inwards in front of the radius, anastomoses with the 
anterior carpal branch of the ulnar artery. From the arch thus formed, branches 
descend to supply the articulations of the wrist. 

The posterior carpal is a small vessel which arises from the radial artery 
beneath the extensor tendons of the thumb ; crossing the Carpus transversely to 
the inner border of the hand, it anastomoses with the posterior carpal branch of 
the ulnar. It sends branches upwards, which anastomose with the termination of 
the anterior interosseous artery ; other branches descend to the metacarpal spaces ; 
they are the dorsal interosseous arteries for the third and fourth interosseous 
spaces ; they anastomose with the posterior perforating branches from the deep 
palmar arch. 

The metacarpal ( first dorsal interosseous branch ) arises beneath the extensor 
tendons of the thumb, sometimes with the posterior carpal artery ; running for- 
wards on the second dorsal interosseous muscle, it communicates, behind, with 
the corresponding perforating branch of the deep palmar arch ; and, in front, 
inosculates with the digital branch of the superficial palmar arch, and supplies the 
adjoining sides of the index and middle fingers. 

The dorsales pollicis are two small vessels which run along the sides of the 
dorsal aspect of the thumb. They arise separately, or occasionally by a common 
trunk, near the base of the first metacarpal bone. 

The dorsalis indicis , also a small branch, runs along the radial side of the back 
of the index finger, sending a few branches to the Abductor indicis. 

The princeps pollicis arises from the radial just as it turns inwards to the deep 
part of the hand ; it descends between the Abductor indicis and Adductor pollicis, 
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along tit© ulnar side of the metacarpal bone of the thumb, to the base of the first 
phalanx, where' it divides into two branches, which run along the sides of the 
palmar aspect of the thumb, and 


form an arch on the under surface 
of the last phalanx, from which 
branches are distributed to the in- 
tegument and cellular membrane of 
the thumb. 

The rad/ialis indicis arises close 
to the preceding, descends between 
the Abductor indicis and Adductor 
pollicis, and runs along the radial 
side of the index finger to its ex- 
tremity, where it anastomoses with 
the collateral digital artery from 
the superficial palmar arch. At the 
lower border of the Adductor pol- 
licis, this vessel anastomoses with 
the princeps pollicis, and gives a 
communicating branch to the su- 
perficial palmar arch. 

Th e perforating arteries, three in 
number, pass backwards between the 
heads of the last three Dorsal inter- 
ossei muscles, to inosculate with the 
dorsal interosseous arteries. 

The palmar interosseous, three or 
four in number, are branches of the 
deep palmar arch ; they run for- 
wards upon the Interossei muscles, 
and anastomose at the clefts of the 
fingers with the digital branches of 
the superficial arch. 


220 . — Ulnar and Radial Arteries. 
Deep View. 
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Anterior Carpal — . . . _ , IBm . , _ 

The Ulnar Artery , the larger of s uperfioiah*. Ml 1 

the two subdivisions of the brachial, 1 1 

commences a little below the bend 

of the elbow, and crosses the inner fj ’ °f vln * r ' 

side of the forearm obliquely in- jf 

wards, to the commencement of its 
lower half; it then* runs along its 

ulnar border to the wrist, crosses L 'MtiSEmm 

the annular ligament on the radial J 

side of the pisiform bone, and passes j Iff , JWP|t 

across the palm of the hand, forming !Jw 

the superficial palmar arch, which if yf jCa/ \fj| ^ 

sometimes terminates by inosculat- *** ^ 

ing with the superficialis vol©. 

Relations i/n the Forearm . In its upper half, it is deeply seated, being covered 
by all the superficial flexor muscles, excepting the Flexor carpi ulnaris ; it is 
crossed by the median nerve, which lies to its inner side for about an inch, and it 
lies upon the Brachialis anticus and Flexor profundus digitorum muscles. In the 
lower half of the forearm, it lies upon the Flexor profundus, being covered by 
th© integument, the superficial and deep fescia, and is placed between the Flexor 
c&rpi ulnaris and Flexor sublimis digitorum muscles. It is accompanied by two 


mterJor CarjxtJ 


- Deop Irtuteh of Ulnar 



SUPERFICIAL PALMAR ARCH. 


3«3 

venae comites ; the ulnar nerve lies on its inner side for the lower two-thirds of 
its extent, and a small branch from the nerve descends on the lower part of the 
vessel to the palm of the hand. 


Plan of Relations of the Ulnar Artery in the Forearm. 


In front . 

Superficial flexor muscles. 
Mediau nerve. 

Superficial and deep fasciae. 


j- Upper half. 
Lower half. 


Inner side . 

Flexor carpi ulnaris. 

Ulnar nerve (lower two-thirds). 



Older side. 

Flexor sublimis digitorum. 


Behind. 

Brachiulis anticus. 

Flexor profundus digitorum. 

At the nyrist (fig. 219), the ulnar artery is covered by the integument and fascia, 
and lies upon the anterior annular ligament. On its inner side is the pisiform 
bone. The ulnar nerve lies at the inner side, and somewhat behind the artery. 

In the palm of the hand , the continuation of the ulnar artery is called the 
superficial palmar arch ; it passes obliquely outwards to the interspace between 
the ball of the thumb and the index finger, where it occasionally anastomoses 
with the superficialis voice, and a branch from the radialis indicis, thus completing 
the arch. The convexity of this arch is directed towards the fingers, its concavity 
towards the muscles of the thumb. If the thumb be put at right angles to the 
hand, the position of the superficial palmar arch will be roughly indicated by a 
line drawn along the lower margin of the thumb across the palm of the hand : 
the deep palmar arch is situated about a finger’s breadth nearer to the carpus. 

The superficial palmar arch is covered by the Palmaris brevis, the palmar fascia, 
and integument; and lies upon the annular ligament, the muscles of the little 
finger, the tendons of the superficial flexor, and the divisions of the median and 
ulnar nerves, the latter accompanying the artery a short part of its course. 


Relations of the Superficial Palmar Arch. 


In front. 
Integument. 
Palmaris brevis. 
Palmar fascia. 


r. 


Ulnar 

I Artery in 
Hand. 
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Behind . 

Annular ligament. 

Origin of muscles of little finger. 
Superficial flexor tendons. 

Divisions of median and ulnar nerves. 


Peculiarities. The ulnar artery has been found to vary in its origin nearly in the proportion 
of one in thirteen cases, in one case arising lower than usual, about two or three inches 
below the elbow, and in all the other cases much higher, the brachial being a more frequent 
source of origin than the axillary. 

Variations in the position of this vessel are more frequent than in the radial. When its 
origin is normal, the course of the vessel is rarely changed. When it arises high up, it 
is almost invariably superficial to the flexor muscles in the forearm, lying commonly 
beneath the fascia, more rarely between the fascia and integument. In a few cases, its 
position was subcutaneous in the upper part of the forearm, subaponeurotic in the lower 
part. 

Surgical Anatomy. The application of a ligature to this vessel is required in cases of 
wound of the artery, or of its branches, or in consequence of aneurism. In the upper half of 
the forearm, the artery is deeply seated beneath the superficial flexor muscles, and their 
division would be requisite in a case of recent wound of the artery in this situation, in order 
to secure it, but under no other circumstances. In the middle and lower third of the fore- 
arm, this vessel may be easily secured by making an incision on the radial side of the tendon 
of the Flexor carpi ulparis ; the deep fascia being divided, and the Flexor carpi ulnaris and 
its companion muscle, the Flexor sublimis, being separated from each other, tie vessel will 
be exposed, accompanied by its venae comites, the ulnar nerve lying on its inner side. The 
veins oeing separated from the artery, the ligature should be passed from the ulnar to the 
radial side, taking care to avoid the ulnar nerve. 
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The branches of the ulnar artery may be arranged into the following groups, 

'"Anterior ulnar recurrent. 

Posterior ulnar recurrent. * 

Forecmn.< T . f Anterior interosseous. 

Interosseous < , . . , 

l Posterior interosseous. 

^Muscular. 


w . . f Anterior carpal. 
nS * 1 Posterior carpal. 


3 f Deep or communicating branch. 
* I Digital. 


The anterior ulnar recur- 
rent (fig. 220) arises im- 
mediately below the elbow- 
joint, passes upwards and 
inwards between the Bra- 
chialis anticus and Pronator 
radii teres, supplies those 
muscles, and, in front of 
th© inner condyle, anasto- 
moses with the anastomo- 
tica magna and inferior 
profunda. 

The j posterior ulnar re- 
current is much larger, and 
arises somewhat lower than 
the preceding. It passes 
backwards and inwards, be- 
neath the Flexor sublimis, 
and ascends behind the in- 
ner condyle of the humerus. 
In the interval between this 
process and the olecranon, 
it lies beneath the Flexor 
carpi ulnaris, ascending 
between the heads of that 
muscle, beneath the ulnar 
nerve; it supplies the neigh- 
bouring muscles and joint, 
and anastomoses with the 
inferior profunda, anasto- 
motica magna, and inter- 
osseous recurrent arteries 
(fig. 221). 

The mteroseeous artery 
(fig. 220) is a short trunk, 
about an inch in length, 
and of considerable size, 
which arises immediately 
below the tuberosity of the 
radius, and, passing back- 
wards to the upper border 
of the interosseous mem- 
brane, divides into two 
branches, the anterior and 
posterior interosseous. 

. The anterior mteroseeous 
passes down the forearm 
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on the anterior surface of the interosseous membrane, to which it is connected by 
a thin aponeurotic arch. It is accompanied by the interosseous branch of the 
median nerve, and overlapped by the contiguous margins of the Flexor profundus 
digitorum and Flexor longus pollicis muscles, giving off in this situation muscular 
branches, and the nutrient arteries of the radius and ulna. At the upper border 
of the Pronator quadratus, a branch descends in front of that muscle, to anas- 
tomose in front of the carpus with branches from the anterior carpal and deep 
palmar arch. The continuation of the artery passes behind the Pronator quadratus, 
(fig. 221), and, piercing the interosseous membrane, descends to the back of the 
wrist, where it anastomoses with the posterior interosseous and tho posterior 
carpal branches of the radial and ulnar arteries. The anterior interosseous gives 
off a long, slender branch, which accompanies the median nerve, and gives offsets 
to its substance. This, the median artery, is sometimes much enlarged. 

The posterior interosseous artery passes backwards through the interval between 
the oblique ligament and the upper border of the interosseous membrane, and 
runs down tlie back part of the forearm, between the superficial and deep layer 
of muscles, to both of which it distributes branches. Descending to the back of 
the wrist, it anastomoses with the termination of the anterior interosseous, and 
with the posterior carpal branches of the radial and ulnar arteries. This artery 
gives off’, near its origin, the into 'osseous recurrent branch, a large vessel, which 
ascends to the interval between the external condyle and olecranon, beneath the 
Anconeus and Supinator brevis, anastomosing with a branch from the superior 
profunda, and with the posterior ulnar recurrent, and anastomotica magna. 

The muscular In niches are distributed to the muscles along the ulnar side of the 
forearm. 

The carpal branches are intended for the supply of tho wrist joint. 

The anterior carpal is a small vessel which crosses the front of the carpus 
beneath the tendons of the Flexor profundus, and inosculates with a corresponding 
branch of the radial artery. 

Tho posterior carpal arises immediately above the pisiform bone, winding back- 
wards beneath the tendon of the Flexor carpi ulnaris ; it gives off a branch which 
passes across the dorsal surface of the carpus beneath the extensor tendons, anasto- 
mosing with a corresponding branch of the radial artery, and forming tho posterior 
carpal arch ; it is then continued along the metacarpal bone of the little finger, 
forming its dorsal branch. 

The deep or communicating branch (fig. 220), arises at the commencement of tho 
palmar arch, and passes deeply inwards between tho Abductor minimi digiti and 
Flexor brevis minimi digiti, near their origins ; it anastomoses with the termina- 
tion of the radial artery, completing the deep palmar arch. 

The digital branches (fig. 219), four in number, are given off from tho convexity 
of tho superficial palmar arch. They supply tho ulnar side of tho little finger, 
and tlie adjoining sides of the ring, middle, and index-fingers ; the radial side of 
the index-finger and thumb being supplied from the radial artery. The digital 
arteries at first lie superficial to the flexor tendons, but as they pass forwards with 
the digital nerves to the clefts between the fingers, they lie between them, and are 
there joined by tho interosseous branches from tho deep palmar arch. The digital 
arteries on the sides of tho fingers lie beneath the digital nerves ; and, about the 
middle of the last phalanx, the two branches for each finger form an arch, from 
the convexity of which branches pass to supply the matrix of tho nail. 


The Descending Aorta. 

The descending aorta is divided into two portions, the thoracic, and abdominal 
in correspondence with thp two great cavities of the trunk in which it is 
situated. ; 


C C 
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The Thoracic Aorta commences at the lower border of the third dorsal ver- 
tebra, on the left side, and terminates at the aortic opening in the Diaphragm, in 
front of the last dorsal vertebra. At its commencement, it is situated on the left 
side of the spine ; it approaches the median line as it descends ; and, at its termi- 
nation, lies directly in front of the column. The direction of this vessel being 
jfifluenced by the spine, upon which it rests, it describes a curve which is concave 
forwards in the dorsal region. As the branches given off from it are small, 
the diminution in the size of the vessel is inconsiderable. It is contained in the 
back part of the posterior mediastinum, being in relation, in front , from above 
downwards, with the left pulmonary artery, the left bronchus, the pericardium, 
and the oesophagus ; behind , with the vertebral column, and the vena azygos 
minm|f; on the right side , with the vena azygos major, and thoracic duct ; on the 
left svde, with the left pleura and lung. The oesophagus, with its accompanying 
nerves, lies on the right side of the aorta above : in front of the artery, in the 
middle of its course ; whilst, at its lower part, it is on the left side, on a plane 
anterior to it 


Plan of the Relations of the Thoracic Aorta. 
In front. 

Left pulmonary arteiy. 

Left bronchus. 

Pericardium. 

(Esophagus. 


Right side. 

(Esophagus (above). 
Vena azygos major. 
Thoracic duct. 



Behind. 

Vertebral column. 
Vena azygos minor. 


Left side. 
Pleura. 

Left lung. 

(Esophagus (below). 


Surt/ical Anatomy . The student should now consider the effects likely to be produced by 
aneurism of the thoracic aorta, a disease of common occurrence. When we consider the 
great depth of the vessel from the surface, and the number of important structures which 
surround it on every side, it may he easily conceived what a variety of obscure symptoms 
may arise from disease of this part of the arterial system, and how they may be liable to he 
mistaken for those of other affections. Aneurism of the thoracic aorta most usually extends 
backwards, along the left side of the spine, producing absorption of the bodies of the 
vertebrae, with curvature of the spine ; whilst the irritation or pressure on the cord will give 
rise to pain, either in the chest, back, or loins, with radiating pain in the left upper inter- 
costal spaces, from pressure on the intercostal nerves; at the same time, the tumour may 
project Dftckwards on each side of the spine, beneath the integument, as a pulsating swelling, 
simulating abscess connected with diseased bone ; or it may displace the oesophagus, and 
compress the lung on one or the other side. If the tumour extend forward, it may press 
upon and displace the heart, giving rise to palpitation and other symptoms of disease of that 
organ ; or it may displace, or even compress, the oesophagus, causing pain and difficulty of 
swallowing, as in stricture of that tube, and ultimately even open into it by ulceration, 
producing fatal haemorrhage. If the disease make way to either side, it may press upon the 
thoracic duct ; or it may burst into the pleural cavity, or into the trachea or lung ; and 
lastly, it may open into the posterior mediastinum. 

The aorta is, comparatively often, found to be obliterated at a particular spot, viz., at the 
junction of the arch with the thoracic aorta, just below the ductus arteriosus. Whether this 
is the result of disease, or of congenital malformation, is immaterial to our present purpose ; 
it affords an interesting opportunity of observing the resources of the collateral circulation. 
The course of the anastomosing vessels, by which the blood is brought from the upper to the 
lower part of the artery, will be found well described in an account of two cases in the 
Pathological Transactions, volfl. viii. and x. In the former (p. 162), Mr. Sydney Jones thus 
sum 8 up the detailed description of the anastomosing vessels. i The principal communica- 
tions by which the circulation was carried on, were — Firstly, the internal mammaiy, 
anastomosing with the intercostal arteries, with the phrehic of the abdominal aorta by 
means of the musculb-phrenic and comes nervi phrenici, and largely with the deep epigastric, 
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Secondly, the superior intercostal, anastomosing anteriorly by means of a large branch with 
the first aortic intercostal, and posteriorly, with the posterior branch of the same artery. 
Thirdly, the inferior thyroid, by means of a branch about the size of an ordinary radial, 
formed a communication with the first aortic intercostal. Fourthly, the transversalis colli, 
by means of very large communications with the posterior branches of the intercostala. 
Fifthly, the branches (of the subclavian and axillary) going to the side of the chest were 
large, and anastomosed freely with the lateral branches of the intercostala/ In the second 
case also (Vol. x. p. 97), Mr. Wood describes the anastomoses in a somewhat similar manner/ 
adding the remark, that *the blood which was brought into the aorta through the anasto- 
moses of the intercostal arteries, appeared to be expended principally in supplying the 
abdomen and pelvis; while the supply to the lower extremities had passed through the 
internal mammary and epigastrics.’ 

Branches of the Thoracic Aorta. 

Pericardiac. (Esophageal. 

Bronchial. Posterior mediastinal. 

Intercostal. 

The pcrica.rdiac, are a few small vessels, irregular in their origin, distributed 
to the pericardium. 

The bronchial arteries are the nutrient vessels of the lungs, and vary in number, 
size, and origin. That of the right side arises from the first aortic intercostal, or 
by a common trunk with the left bronchial, from the front of the thoracic aorta. 
Those of the left side, usually two in number, arise from the thoracic aorta, one 
a little lower than the other. Each vessel is directed to the back part of the 
corresponding bronchus, along which they run, dividing and subdividing, upon 
the bronchial tubes, supplying them, the cellular tissue of tho lungs, the bronchial 
glands, and the oesophagus. 

The a'sophayeal arteries, usually four or five in number, ariso from the front of 
the aorta, and pass obliquely downwards to the oesophagus, forming a chain of 
anastomoses along that tube, anastomosing with the oesophageal branches of the 
inferior thyroid arteries above, and with ascending branches from the phrenic and 
gastric arteries below. 

The posterior mediastinal arteries are numerous small vessels which supply tho 
glands and loose areolar tissue in the mediastinum. 

The hi ter costal arteries arise from the back part of the aorta. They are usually 
ten in number on each side, the superior intercostal space (and occasionally the 
second one) being supplied by the superior intercostal, a branch of the subclavian. 
The right intercostala are longer than the left, on account of the position of the 
aorta to the left side of the spine ; they pass outwards, across the bodies of the 
vertebra 1 , to the intercostal spaces, being covered by the pleura, the oesophagus, 
thoracic duct, sympathetic nerve, and the vena azygos major ; the left passing 
beneath the superior intercostal vein, the vena azygos minor, and sympathetic. 
In the intercostal spaces, each artery divides into two branches, an anterior, or 
proper intercostal branch ; and a posterior, or dorsal branch. 

The anterior branch passes outwards, at first lying upon the External inter- 
costal muscle, covered in front by the pleura, and a thin fascia. It then passes 
between the two layers of Intercostal muscles, and, having ascended obliquely 
to the lower border of the rib above, divides, near the angle of that bone, into 
two branches ; of these, the larger runs in the groove, on the lower border of 
the rib above ; the smaller branch along the upper border of tho rib below ; passing 
forward, they supply the Intercostal muscles, and anastomose with the anterior 
intercostal branches of the internal mammary, and with the thoracic branches of 
the axillary artery. The first aortic intercostal anastomoses with the superior 
intercostal, and the last three pass between the abdominal muscles, inosculating 
with the epigastric in front, and with the phrenic, and lumbar arteries. Each 
intercostal artery is accompanied by a vein and nerve, the former being above, and 
the latter below, except in the upper intercostal spaces, where the nerve is at first 
above the artery. The arteries are protected from pressure during the action of 
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the Intercostal muscles, by fibrous arches thrown across, and attached by each 
extremity to the bone. 

The posterior, or dorsal branch , of each intercostal artery, passes backwards to 
the inner side of the anterior costo -transverse ligament, and divides into a spinal 
branch, which supplies the vertebras, the spinal chord and its membranes, and a 
muscular branch, which is distributed to the muscles and integument of the back. 

The Abdominal Aorta. (Fig. 222.) 

The Abdommal Aorta commences at the aortic opening of the Diaphragm, in 
front of the body of the last dorsal vertebra, and, descending a little to the left 

222. — The Abdominal Aorta and its Branches. 
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the greatest convexity corresponding to the third lumbar vertebra, which is a little 
above and to the left side of the umbilicus. 

Relations . It is covered, in front , by the lesser omentum and stomach, behind 
which are the branches of the coeliac axis, and the solar plexus ; below these, by 
the splenic vein, the pancreas, the left renal vein, the transverse portion of the 
duodenum, the mesentery, and aortic plexus. Behind , it is separated from the 
lumbar vertebra by the left lumbar veins, the receptaculum chyli, and thoracic 
duct. On the right side , it is in relation with the inferior vena cava (the right 
crus of the Diaphragm being interposed above), the vena azygos, thoracic duct, 
and right semilunar ganglion ; on the left side y with the sympathetic nerve, and 
left semilunar ganglion. 

Plan of the Relations of the Abdominal Aorta. 


plexus. 


Left side. 

Sympathetic nerve. 

Left semilunar ganglion. 


Becoptaculum chyli. 

Thoracic duct. 

Vertebral column. 

Surgical Anatomy. Aneurisms of the abdominal aorta near the coeliac axis communicate 
in nearly equal proportion with the anterior and posterior parts of the artery. 

When an aneurism al sac is connected with the bade part of the abdominal aorta, it 
usually produces absorption of the bodies of the vertebra, and forms a pulsating tumour, 
that presents itself in the left hypochondriac or epigastric regions, accompanied by 
symptoms of disturbance of the alimentary canal. Pain is invariably present, and is 
usually of two kinds, a fixed and constant pain in the hack, caused by the tumour pressing on 
or displacing the branches of the solar plexus and splanchnic nerves, and a sharp lancinating 
pain, radiating along those branches of the lumbar nerves, which are pressed on by the 
tumour ; hence the pain in the loins, the testes, the hypogastrium, and in the lower limb 
(usually of the left side). This form of aneurism usually bursts into the peritoneal 
cavity, or behind the peritoneum, in the left hypochondriac region ; or it may form a large 
aneurisnial sac, extending down as low as Poupart’s ligament ; haemorrhage m these cases 
being generally very extensive, but slowly produced, and not rapidly fatal. 

When an aneurismal sac is connected with the front of the aorta near the coeliac axis, 
it forms a pulsating tumour in the left hypochondriac or epigastric regions, usually attended 
with symptoms of disturbance of the alimentary canal, as sickness, dyspepsia, or consti- 
pation, ana accompanied by pain, which is constant, but nearly always fixed in the loins, 
epigastrium, or some part of the abdomen ; the radiating pain being rare, as the lumbar 
nerves are seldom implicated. This form of aneurism may burst into the peritoneal 
cavity, or behind the peritoneum, between the layers of the mesentery, or more raroly, 
into the duodenum ; it rarely extends backwards so as to affect the spine. 

The abdominal aorta has been tied several times, and although none of the cases have 
been successful, still as one of the patients survived till the tenth day, the possibility of the 
re-establishment of the circulation may be considered to be proved. The vessel may 
be reached in several ways. In the original operation, performed by Sir A. Cooper, an 
incision was made in the linea alba, the peritoneum opened in front, the finger carried 
down amongst the intestines towards the spine, the peritoneum again opened behind, by 
scratching through the mesentery, and the vessel thus reached. Or either of the operations, 
described below, for securing the common iliac artery, may, by extending the dissection a 
sufficient distance upwards, he made use of to expose the aorta. The chief difficulty in 
the dead subject consists in isolating the artery, in consequence of its great depth ; but in 
the living subject, the embarrassment resulting from the proximity of the aneurismal 
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tumour, and the great probability of disease in the vessel itself, add to the dangers and 
difficulties of this formidable operation so greatly, that it is very doubtful whether it ought 
ever to be performed. 

The collateral circulation would] be carried on by the anastomosis between the internal 
mammary and the epigastric j by the free communication between the superior and 
inferior mesenteries, if the ligature were placed above the latter vessel,* or by the 
anastomosis between the inferior mesenteric and the internal pudic, when (ns is more 
common) the point of ligature is below the origin of the inferior mesenteric ; and possibly 
by the anastomoses of the lumbar arteries with the branches of the internal iliac. 

The circulation through the abdominal aorta may be commanded, in thin persons, by 
firm pressure with the fingers. Mr. Lister has invented a tourniquet for this purpose, which 
is of the greatest use in amputation at the hip-joint, and some other operations. 


Branches of the Abdominal Aorta. 


Phienic. 

f Gastric. 
Coeliac axis ^ Hepatic. 

L Splenic. 

Superior mesenteric. 
Suprarenal. 


Renal. 

Spermatic. 

Inferior mesenteric, 
f Lumbar. 

Sacra media. 


* The branches may be divided into two sets : i . Those supplying the viscera . 
2. Those distributed to the walls of the abdomen. 

Visceral Branches . Varietal Branches . 
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Coeliac axis <j Hepatic. Lumbar. 

I Splenic. Sacra media. 

Superior mesenteric. 

Inferior mesenteric. 

Suprarenal. Renal. Spermatic. 


C celiac Axis. (Fig. 223.) 

To expose this artery, raise the liver, draw down the stomach, and then tear through the 
layers of the lesser omentum. 

The Coeliac axis is a short thick trunk, about half an inch in length, which 
arises from the aorta, opposite the margin of the Diaphragm, and passing nearly 
horizontally forwards (in the erect posture), divides into three large brandies, 
the gastric, hepatic, and splenic, occasionally giving off one of the phrenic 
arteries. 

Relations. It is covered by the lesser omentum. On the right side , it is in 
relation, with the right semilunar ganglion, and the lobus Spigelii : on the left 
side, with the left semilunar ganglion and cardiac end of the stomach. Below , 
it rests upon the upper border of the pancreas. 

The Gastric Artery ( Coronaria ventriculi ), the smallest of the three branches 
of the coeliac axis, passes upwards and to the left side, to the cardiac orifice of 
the stomach, distributing branches to the oesophagus, which anastomose with the 
aortic oesophageal arteries ; others supply the cardiac end of the stomach, inoscu- 
lating with branches of the splenic artery : it then passes from left to right, along 
the lesser curvature of the stomach to the pylorus, lying in its course between 
the layers of the lesser omentum, and giving branches to both surfaces of the 
organ ; *at its termination it anastomoses with the pyloric branch of the hepatic. 

The Hepatic Artery in the adult is intermediate in size between the gastric 
and splenic ; in the foetus, it is the largest of the three branches of the coeliac 
axis. It passes upwards to the right side, between the layers of the lesser 
omentum, and in front of the foramen of Winslow, to the transverse fissure of the 
liver, where it divides into two branches, right and left, which supply the cor- 
responding lobes of that organ, accompanying the ramifications of the vena port® 
'fifcad hepatic duct. The hepatic artery, in its course along the right border of the 
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lesser omentum, is in relation with the ductus communis choledocus and portal 
vein the duct lying to the right of the artery, and the vena portas behind. 

Its branches are the 


Pyloric. 

G astro-duodenalis 


Gastro-epiploica dextra. 
Pancreatico-duodenalis. 


Cystic. 



223.— The C celiac Axis and its Branches, the Liver having been raised, and 
the Lesser Omentum removed. 



The pyloric branch arises from the hepatic, above the pylorus, descends to the 
pyloric end of the stomach, and passes from right to left along its lesser curvature, 
supplying it with branches, and inosculating with the gastric artery. 

The g astro-duodenal is (fig. 224) is a short but large branch, which descends 
behind the duodenum, near the pyloris, and divides at the lower border of the 
stomach into two branches, the gastro-epiploica dextra and the pancreatico- 
duodenalis. Previous to its division, it gives off two or three small inferior pyloric 
branches to the pyloric end of the stomach and pancreas. 

The gastro-epiploica dextra runs from right to left along the greater curvature 
of the stomach, between the layers of the great omentum, anastomosing about the 
middle of the lower border of the stomach with the gastro-epiploica sinistra from 
the splenic artery. This vessel gives off numerous branches, some of which ascend 
to supply both surfaces of the stomach, whilst others descend to supply the great 
omentum. 
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The mncreatico-duddemlis descends along the contiguous margins of the d Uo . 
denum and pancreas. It supplies both these organs, and anastomoses with the 
inferior pancreatico-dnodenal branch of the superior mesentenc artery. 

In ulceration of the duodenum, which frequently occurs m connexion with 
severe burns, tliis artery may be involved , and death may occur from hemorrhage 

into the intestinal canal. . 

The artery (fig. 223), usually a branch of the nght hepatic, passes upwards 
and forwards along the neck of the gall bladder, and divides into two branches, 
one of which ramifies on its free surface, the other, between it and the substance 
of the liver. 


224. — The C celiac Axis and its Branches, the Stomach having been raised, and 
the Transverse Meso-Colon removed. 



The Splenic Artery, in the adult, is the largest of the three branches of the 
cceliac axis, and is remarkable for the extreme tortuosity of its course. It passes 
horizontally to the left side behind the upper border of the pancreafe, accompanied 
by the splenic vein, which lies below it ; and on arriving near the Ispleen, divides 
into branches, some of which enter the hilus of that organ to be distributed to its 
structure, whilst others are distributed to the great end of the stomach. 

The branches of this vessel are : — 

Pancreatic® parvse. (Gastric Vasa brevia). 

Pancreatica magna. Gastro-epiploica sinistra. 
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The pancreatic are numerous small branches derived from the splenic as it runs 
pbehind the upper border of the pancreas, supplying its middle and left parts. One 
Sj&f these, larger than the rest, is given off from the splenic near the left extremity 
j*of the pancreas ; it runs from left to right near the posterior surface of the gland, 
following the course of the pancreatic duct, and is called the pancreatica magna. 
These vessels anastomose with the pancreatic branches of the pancreatico-duodenal 
arteries. 

The gastric ( vasa brevia) consist of from five to seven small branches, which 
arise either from the termination of the splenic artery, or from its terminal 
branches ; and passing from left to right, between the layers of the gastro-splenic 
omentum, are distributed to the great curvature of the stomach ; anastomosing 
with branchos of the gastric and gastro-epiploica sinistra arteries. 

The gastro-epiploica sinistra , the largest branch of the splenic, runs from left to 
right along the great curvature of the stomach, between the layers of the great 
omentum ; and anastomoses with the gastro-epiploica dextra. In its course, it 
distributes several branches to the stomach, which ascend upon both surfaces ; 
others descend to supply the omentum. 

Superior Mfsenjeric Artery. (Fig. 225.) 

In order to expose this vessel, raise tho great omentum and transverse colon, draw down 
the small intestines, and cut thiough tho peritoneum v here the transverse meso-colon and 
mesentery join: the artery will then he exposed, just as it is-ues from beneath the lower 
border of the panel eas. 

The Superior MrsrNinuc Ariery supplies the whole length of the small 
intestine, exeept the first part of the duodenum; it also supplies the croeum, 
ascending and transverse colon ; it is a vessel of large size, arising from the fore 
part of the aorta, about a quarter of an inch below the cudiac axis ; being covered, 
at its origin, by the splenic vein and pancreas. It passes forwards, between the 
pancreas and transverse portion of the duodenum, crosses in front of this portion 
of the intestine, and descends between the layers of the mesentery to the right 
iliac fossa, when* it terminates, considerably diminished in size. In its course it 
forms an arch, the convexity of which is directed forwaids and downwards to tho 
left side, the concavity backwards and upwards to the right. It is accompanied 
by the superior mesenteric vein, and is surrounded by the superior mesenteric 
plexus of nerves. Its branches are the 

Inferior pancreatico-duodenal. Iloo-colic. 

Vasa intestini tenuis. Colica dextra. 

Colica media. 

The inferior pcmcreatico duodenal is given off from the superior mesenteric 
behind the pancreas, and is distributed to tho head of the pancreas, and the trans- 
verse and descending portions of the duodenum; anastomosing with the pancreatico- 
duodenal artery. 

The vasa intestini tennis arise from the convex side of the superior mesenteric 
artery. They are usually from twelve to fifteen in number, and are distributed to 
the jejunum and ileum. They run parallel with one another between the layers of 
the mesentery ; each vessel dividing into two branches, which unite with a similar 
branch on each side, forming a series of arches, the convexities of which are 
directed towards the intestine. From this first set of arches branches arise, which 
again unite with similar branches from either side, and thus a second series of 
arches is formed ; and from these latter, a third, and a fourth, or even fifth series 
of arches are constituted, diminishing in size the nearer they approach the intes- 
tine. From the terminal arches numerous small straight vessels arise which 
encircle the intestine, upon which they are distributed, ramifying thickly between 
its coats. 

The ileo-colic artery is the lowest branch given off from the concavity of the 
superior mesenteric artery. It descends between the layers of the mesentery to 
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the right iliac fossa, where it divides into two branches. Of these, the inferior 
one inosculates with the lowest branches of the vasa intestini tenuis, from the 
convexity of which branches prooeed to supply the termination of the ileum, the 
ccecum and appendix coeci, and the ileo-ccecal valve. The superior division 
inosculates with the colica dextra, and supplies the commencement of the colon. 

The colica dextra arises from about the middle of the concavity of the superior 
mesenteric artery, and passing beneath the peritoneum to the middle of the 
ascending colon, divides into two branches , a descending branch, which inoscu- 
lates with the lleo-colic ; and an ascending branch, which anastomoses with the 
colica media. These branches form arches, from the convexity of which vessels 
are distributed to the ascending colon. The branches of this vossel are covered 
with peritoneum only on their anterior aspect. 


225 —The Supenor Mesenteiic Alter} and its Blanches. 



The colica media arises from the upper part of the concavity of the superior 
mesenteric, and, passing forwards between the layers of the transverse meso-colon, 
divides into two branches ; the one on the right side inosculating with the colica 
dextra; that on the left side, with the colica sinistra, a branch of the inferior 
mesenteric. From the arches formed by their inosculation, branches are dis- 
tributed to the transverse colon. The branches of this vessel lie between two 
layers of peritoneum. 
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Inferior Mesenteric Artery. (Fig. 226.) 

In order to expose this vessel, draw the small intestines and mesentery over to ihe right 
aide of the abdomen, raise the transverse colon towards the thorax, and di\ide the peritoneum 
covering the left side of the aoita. 

The Inferior Mesenteric Artery supplies the descending and sigmoid flexure 
of the colon, and the greater part of the rectum. It is smaller than the superior 
mesenteric ; and arises from the left side of the aorta, between one and two inches 
above its division into the common iliacs. It passes downwards to the left iliac 


226. — The Inferior Mesenteric Artery and its Branches. 



fossa, and then descends, between the layers of the meso-rectum, into the pelvis, 
under the name of the superior hcemorrhoidal artery. It lies at first in close rela- 
tion with the left side of the aorta, and then passes in front of the left common 
iliac artery. Its branches are the 

Colica sinistra. Sigmoid. 

Superior hcemorrhoidal. 

The colica sinistra passes behind the peritoneum, in front of the left kidney, 
to reach the descending colon, and divides into two branches ; an ascending 
branch, which inosculates with the colica media ; and a descending branch* which 
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anastomoses with the sigmoid artery. From the arches formed by these inoscu- 
lations, branches are distributed to the descending colon. 

The dgmoid artery runs obliquely downwards across the Psoas muscle to the 
sigmoid flexure of the colon, and divides into branches which supply that part of 
the intestine ; anastomosing above, with the colica sinistra ; and below, with the 
superior hsemorrhoidal artery. This vessel is sometimes replaced by three or four 
small branches. 

The superior hcemorrhoidal artery , the continuation of the inferior mesen- 
teric, descends into the pelvis between the layers of the meso-rectum, crossing, in 
its course, the ureter, and left common iliac vessels. Opposite the middle of 
the sacrum it divides into two branches, which descend one on each side of the 
rectum, where they divide into several small branches, which are distributed 
between the mucous and muscular coats of that tube, nearly as far as its lower end ; 
anastomosing with each other, with the middle hsemorrhoidal arteries, branches of 
the internal iliac, and with the inferior hsemorrhoidal, branches of the internal pudic. 

The student should especially remark, that the trunk of the vessel descends 
along the back part of the rectum as far as the middle of the sacrum before it 
divides ; this is about a finger’s length or four inches from the anus. In disease 
of this tube, the rectum should never be divided beyond this point in that direction, 
for fear of involving this artery. 

The Suprarenal Arteries (fig. 222) are two small vessels which arise, one on 
each side of the aorta, opposite the superior mesenteric artery. They pass obliquely 
upwards and outwards, to the under surface of the suprarenal capsules, to whicli 
they are distributed, anastomosing with capsular branches from the phrenic and 
renal arteries. In the adult these arteries are of small size ; in the foetus they are 
as large as the renal arteries. 

The Renal Arteries are two large trunks, which arise from the sides of the 
aorta, immediately below the superior mesenteric artery. Each is directed out- 
wards, so as to form nearly a right angle with the aorta. The right is longer 
than the left, on account of the position of the aorta ; it passes behind tlie inferior 
vena cava. The left is somewhat higher than the right. Previously to entering 
the kidney, each artery divides into four or five branches, which are distributed to 
its substance. At the hilus, these branches lie between the renal vein and ureter, 
the vein being usually in front, the ureter behind. Each vessel gives off some 
small branches to the suprarenal capsules, the ureter, and the surrounding cellular 
membrane and muscles. 

The Spermatic Arteries are distributed to the testes in the male, and to the 
ovaria in the female. They are two slender vessels, of considerable length, which 
arise from the front of the aorta, a little below the renal arteries. Each artery 
passes obliquely outwards and downwards, behind the peritoneum, crossing the 
ureter, and resting on the Psoas muscle, the right spermatic lying in front of the 
inferior vena cava, the left behind the sigmoid flexure of the colon. On reaching 
the margin of the pelvis, each vessel passes in front of the corresponding external 
iliac artery, and takes a different course in the two sexes. 

In the male , it is directed outwards, to the internal abdominal ring, and accom- 
panies the other constituents of the spermatic cord along the spermatic canal to 
the testis, where it becomes tortuous, and divides into several branches, two or 
three of which accompany the vas deferens, and supply the epididymis, anastomo- 
sing with the artery of the vas deferens ; others pierce the back part of the 
tunica albuginea, and supply the substance of the testis. 

In the female, the spermatic arteries (ovarian) are shorter than in the male, and 
do not pass out of the abdominal cavity. On arriving at the margins of the pelvis, 
each artery passes inwards, between the two laminse of the broad ligament of the 
uterus, to be distributed to the ovary. One or two small branches supply the 
Fallopian tube ; another passes on to the side of the uterus, and anastomoses with 
the uterine arteries. Other offsets are continued along the round ligament, through 
the inguinal canal, to the integument of the labium and groin. 
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At an early period of foetal life, when the testes lie by the side of the spine, 
below the kidneys, the spermatic arteries are short ; but as these organs descend 
from the abdomen into the scrotum, the arteries become gradually lengthened. 

The Phrenic Arteries are two small vessels, which present much variety in 
their origin. They may arise separately from the front of the aorta, immediately 
below the cceliac axis, or by a common trunk, which may spring either from the 
aorta, or from the coeliac axis. Sometimes one is derived from the aorta, and the 
other from one of the renal arteries. In only one out of thirty-six cases examined, 
did these arteries arise as two separate vessels from the aorta. They diverge from 
one another across the crura of the Diaphragm, and then pass obliquely upwards 
and outwards upon its under surface. The left phrenic passes behind the oeso- 
phagus, and runs forwards on the left side of the oesophageal opening. The right 
phrenic passes behind the liver and inferior vena cava, and ascends along the 
right side of the aperture for transmitting that vein. Near the back part of tlio 
central tendon, each vessel divides into two branches. The internal branch runs 
forwards to the front of the thorax, supplying the Diaphragm, and anastomosing 
with its fellow of the opposite side, and with tho museulo-phrenic, a branch of the 
internal mammary. The external branch passes towards tho side of tho thorax, 
and inosculates with the intercostal arteries. The internal branch of the right 
phrenic gives off a few vessels to the inferior vena cava ; and the loft one some 
branches to tho oesophagus. Each vessel also sends capsular branches to the 
suprarenal capsule of its own side. The spleen on the left side, and the liver on 
the right, also reeei\es a few branches from these vessels. 

The Li m bar Ari lkji s are analogous to the intercostal. They aro usually four 
in number on each side, and arise from the back part of the aorta, nearly at right 
angles with that vessel. They pass outwards and bach wards, around tho sides of 
the body of the corresponding lumbar vertebra, behind the sympathetic nerve 
and the Psoas muscle ; those on the right side being covered by the inferior vena 
ca\a, and the two upper ones on each side by the crura of tho Diaphragm. In the 
interval between ihe transverse processes of ihe vertebra), each artery divides into 
a dorsal and an abdominal branch. 

The dorsal branch gives off, immediately after its origin, a spinal branch, 
which enters the spinal canal; it then continues its course backwards, between 
the transverse processes, and is distributed to tho muscles and integument of tho 
back, anastomosing with each other, and with the posterior branches of the inter- 
costal arteries. 

The spinal branch , besides supplying offsets which run along the nerves to tho 
dura mater and cauda equina, anastomosing with the other spinal arteries, divides 
into two branches, one of which ascends on the posterior surface of tho body of 
the vertebra above, and the other descends on the posterior surface of tho body 
of the vertebra below, both vessels anastomosing with similar branches from 
neighbouring spinal arteries. The inosculations of these vessels on each side, 
throughout the whole length of the spine, form a series of arterial arches behind 
the bodies of the vertebra 1 , which are connected with each other, and with a 
median longitudinal vessel, extending along the middle of the posterior surface of 
the bodies of the vertebra 1 , by transverse branches. From these vessels offsets are 
distributed to the periosteum and bones. 

The abdominal branches pass outwards, behind the Quadratus lumborum, the 
lowest branch occasionally in front of that muscle, and, being continued between 
the abdominal muscles, anastomose with branches of the epigastric and internal 
mammary in fronts the intercostals above , and those of tho ilio-lumbar and circum- 
flex iliac, below. 

The Middle Sacral Artery is a small vessel, about the size of a crow-quill, 
which arises from the back part of the aorta, just at its bifurcation. It descends 
upon the last lumbar vertebra, and along the middle line of the front of the sacrum, 
to the upper part of the coccyx, where it terminates by anastomosing with the lateral 
sacral arteries. Fropi it, branches arise which run through the meso-rectum, to 
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supply the posterior surface of the rectum. Other branches are given off on each 
side, which anastomose with the lateral sacral arteries, and send off small offsets 
which enter the anterior sacral foramina. 

Common Iliac Arteries. 

The abdominal aorta divides into the two common iliac arteries. The bifurcation 
usually takes place on the left side of the body of the fourth lumbar vertebra. 
This point corresponds to the left side of the umbilicus, and is on a level with a 
line drawn from the highest point of one iliac crest to the other. The common 
iliac arteries are about two inches in length ; diverging from the termination of 
the aorta, they pass downwards and outwards to the margin of the pelvis, and 
divide opposite the intervertebral substance, between the last lumbar vertebra and 
the sacrum, into two branches, the external and internal iliac arteries ; the former 
supplying the lower extremity ; the latter, the viscera, and parietes of the pelvis. 

The right common iliac is somewhat larger than the left, and passes more 
obliquely across the body of the last lumbar vertebra. In front of it are the 
peritoneum, the ileum, branches of the sympathetic nerve, and, at its point 
of division, the ureter. Behind , it is separated from the last lumbar vertebra, 
by the two common iliac veins. On its outer side , it is in relation with the 
inferior vena cava, and right common iliac vein, above ; and the Psoas magnus 
muscle, below. 

The left common iliac is in relation, in front, with the peritoneum, branches of 
the sympathetic nerve, the rectum and superior hoemorrhoidal artery ; and is 
crossed, at its point of bifurcation, by the ureter. The left common iliac vein lies 
partly on the inner side, and part beneath the artery ; on its outer side, the artery 
is in relation with the Psoas magnus. 

Branches. The common iliac arteries give off small branches to the peritoneum, 
Psoas muscles, ureters, and the surrounding cellular membrane, and occasionally 
give origin to the ilio-lumbar, or renal arteries. 


Plan of the Remtlons of the Common Iliac* Arteries. 


In front. 
Peritoneum. 

Small intestine*. 
Sympathetic nones. 
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In front. 
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Inner side. 
Left common 
iliac vein. 



Outer side. 
Psoas muscle. 


Behind. 

Right and Left common 
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Behind. 
Left common 
iliac vein. 


Peculiarities. The point of origin varies according to the bifurcation of the aorta. In 
three-fourtlis of a large number of cases, the aorta bifurcated either upon the fourth lumbar 
vertebra, or upon the intervertebral disc between it and the fifth ; the bifurcation being, in 
one case out of nine below, and in one out of eleven abo\ e this point. In ten out of every 
thirteen cases, the vessel bifurcated within half an inch above or below the level of the crest 
of the ilium ; more frequently below than above. 

The point of division is subject to great variety. In two-thirds of a large number of cases, 
it was between the last lumbar vertebra and the upper border of the sacrum ; being above 
that point in one case out of eight, and below it in one case out of six. The left common 
iliac artery divides lower down more frequently than the right. 

The relative length , also, of the two common iliac arteries varies. The right common iliac 
was longest in sixty-three oases ; the left, in fifty-two ; whilst they were both equal in fifty- 
three* The length of the arteries varied in five-sevenths of the cases examined, from an inch 
and a-half to three inches ; in about half of the remaining cases, the artery was longer ; and 
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in the other half, shorter $ the minimum length being less than half an inch, the maximum, 
four and a-half inches. In one instance, the right common iliac was found wanting, the 
external and internal iliacs arising directly from the aorta. 

Surgical Anatomy . The application oi a ligature to the common iliac artery may be ro-* 
quired on account of aneurism or haemorrhage, implicating the external or internal iliacs, or 
on account ot secondary haemorrhage after amputation of the thigh high up. It has been 
seen, that the origin of tliis \essel coriesponds to the left side ot the umbilicus on a level 
with a line drawn from the highest point of one iliac crest to the opposite one, and its course 
to a line extending from the left side of the umbilicus downwards towards the middle of 
poupart’s ligament. The line of inowon requited in the fir^t steps ot an operation for 
securing this vessel, would materially depend upon the nature of the disease It the surgeon 
select the iliac region, a curved inewon. about h\e inches m length, may he made, commenc- 
ing on the left side of the umbilicus, earned outwards towards the anterior superior iliac 
spine, and then along the upper border of Poupart's ligament, as far as its middle. But if 
tne aneurismal tumour should extend high up in the abdomen, along the external iliac, it 
is better to select the side of the abdomen, approaching the artery from abo^ e, by making 
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an incision from four to five inches in length, from about two inches above and to the left 
J>f the imibilicus, carried outwards in a curved direction towards the lumbar region, and 
terminating a little below the anterior superior iliac spine. The abdominal muscles (in either 
Cas e) having been cautiously divided in succession, the tranh'versalis fascia must be carefully 
cut through, and the peritoneum, together with the ureter, separated from the artery, and 
P** 8 ked aside : the sacro-iliac articulation must then be felt for, and upon it the vessel will 
w felt pulsating, and may be fully exposed in close connection with its accompanying 
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vein. On the right side, both common iliac veins, as well as the inferior vena cava, are 
in dose connection with the artery, and must be carefully avoided. On the left side, the 
vein usually lies on the inner side, and behind the artery ; but it occasionally happens, that 
the two common iliac veins are joined on the left instead of the right side, which would add 
much to the difficulty of an operation in such a case. The common iliac artery may be so 
short that danger may be apprehended from secondary haemorrhage if a ligature is applied to 
it. ^ It would be preferable, in such a case, to tie both the external and internal iliacs near 
their origin. 

Collateral Circulation* The principal agents in carrying on the collateral circulation after 
the application of a ligature to the common iliac, are, the anastomoses of the hemorrhoidal 
branches of the internal iliac, with the superior hromorrhoidfd from the inferior mesenteric ; 
the anastomoses of the uterine and ovarian arteries, and of the vesical arteries of opposite 
sides ; of the lateral sacral, with the middle sacral artery ; of the epigastric, with the internal 
mammary, inferior intercostal, and lumbar arteries ; of the ilio-lumbar, with the last lumbar 
artery ; of the obturator artery, by means of its pubic branch, with the vessel of the opposite 
side, and with the internal epigastric ; and of the gluteal, with the posterior branches of the 
sacral arteries. 


Internal Iliac Artery. (Fig. 227.) 

The internal iliac artery supplies the walls and viscera of tho pelvis, the gene- 
rative organs, and inner sido of the thigh. It is a short, thick vessel, smaller than 
the external iliac, and about an inch and a half in length, which arises at the point 
of bifurcation of the common iliac ; and, passing downwards to the upper margin 
of the great sacro-sciatic foramen, divides into two large trunks, an anterior, and 
posterior ; a partially obliterated cord, the hypogastric artery, extending from tho 
extremity of the vessel forwards to the bladder. 

Halations. In front, with the uroter, which separates it from the peritoneum. 
Behind, with the internal iliac vein, tho lumho-sacral nerve, and Pyriformis muscle. 
By its outer side , near its origin with the Psoas muscle. 


Plan of the Relations of the Internal Iliac Awteky. 
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Outer Ride. 
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Pyriformis muscle. 

In the fetus, tho internal iliac artery (hypogastric), is twice as large as the ex- 
ternal iliac, and appears to be the continuation of the common iliac. Passin\g 
forwards to the bladder, it ascends along the side of that viscus to its summit, to* 
which it gives branches ; it then passes upwards along the back part of the anterior* 
wall of the abdomen to the umbilicus, converging towards its fellow of the opposite 
side. Having passed through the umbilical opening, the two arteries twine round 
the umbilical vein, forming with it the umbilical cord ; and, ultimately, ramify in 
the placenta. The portion of the vessel within the abdomen, is called the hypo- 
gastric artery ; and that external to that cavity, the umbilical artery. 

At birth , when the placental circulation ceases, that portion of the hypogastric 
artery which extends from the umbilicus to the summit of the bladder, contracts, 
and ultimately dwindles to a solid fibrous cord ; the portion of the same vessel 
extending from the summit of the bladder to within an inch and a- half of its origin, 
is not totally impervious, though it becomes considerably reduced in size; -and 
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serves to convey blood to the bladder, under the name of the superior vesical 
artery. 

Peculiarities, as regards length. In two- thirds of a largo number of cases, the length of 
the internal iliac varied between an inch and an inch and a-lmlf; in the remaining third, it 
was more frequently longer than shorter, the maximum length being three inches, the 
minimum, half an inch. 

The lengths of the common and internal iliac arteries bear an inverse proportion to each 
other, the mternal iliac artery being long when the common iliac is short, and vice wrsd. 

As regards its place of division. The place of division of the internal iliac varies between 
the upper margin of the sacrum, and the upper border of the sacro-sciatic foramen. 

The arteries of the two sides in a senes of cases often differed in length, hut neither 
seemed constantly to exceed the other. 

Surgical Anniomg . Tho application of a ligature to the internal iliac artery may he 
required in cases of aneurism or haemorrhage affecting one of its branches. 1 'he vessel 
ma) be secured by making an incision through tho abdominal parietes in the iliac region, 
in a direction and to an extent similar to that for securing the common iliac ; the trans- 
versalis fascia having been cautiously divided, and the peritoneum pushed inwards from 
the iliac fossa towards the pelvis, the linger may feel tho pulsation or tho external iliac at 
the bottom of the wound; and, by tracing this vessel upwards, the internal iliac is arrived 
at, opposite the sacro-iliac articulation. It should be remembered that the vein lies behind, 
and on the right side, a little external to the artery, and in close contact with it; the ureter 
and peritoneum, which lie in front, must also he avoided. Tho degree of facility in apply- 
ing a ligature to this vessel, will mainly depend upon its length. It has been seen that, 
in the great majority of the coses examined, the artery wjis short, varying from an inch to 
an inch and a-half; in those cases, the artery is deeply seated in the pelvis; when, on the 
contrary, the vessel is longer, it is iound partly above that cavity. If the artery is very 
short, as occasionally happens, it would be preferable to apply a ligature to the common iliac, 
or upon the external and internal iliac, s at their origin. 

Collateral Circulation, in Mr. ()w r en’s dissection of a case in which the internal iliac 
artery had been tied by Stevens ten ^years before death, for aneurism of the sciatic artery, 
the internal iliac W'fts found impervious for about an inch above the point whore tho 
ligature had been applied; but the obliteration did not extend to the origin of tho external 
iliac, as tho ilio-lumbar artery arose just above this point. Below the point of obliteration, 
the artery resumed its natural diameter, and continued so for half an inch ; tho obturator, 
lateral sacral, and gluteal, arising in succession 1 from tho latter portion. The obturator 
artery was entirely obliterated. Tho lateral sacral artery was as largo as a crow's quill, and 
lind a very free anastomosis with the artery of the opposite side, and with the middlo 
sacral artery. The sciatic artery was entirely obliterated as far as its point of connection 
with the aneurismal tumour; but, 011 the distal side of the sac, it was continued down 
along the hack of the thigh nearly as largo in size as tho femoral, being pervious about an 
inch below tho sac by receiving an anastomosing vessel from tin* profunda.* In addition to 
the above, the circulation in the parts supplied by the internal iliac would bo carried on by 
tho anastomoses of tho utorino and ovarian arteries ; of the opposite vesical arteries ; of the 
h Hemorrhoidal branches of the internal iliac, with those from the inferior mesenteric ; of the 
obturator artery, by means of its pubic* branch, with the vessel of the opposite side, and 
with tho epigastric and internal circumflex ; by the anastomoses of tho circumflex and per- 
forating branches of the femoral, with the sciatic ; of tho gluteal, with the posterior branches 
of the sacral arteries ; of the ilio-lumbar, with the last lumbar ; of tho lateral sacral, 
wdth the middle sacral ; and by the anastomoses of tho circumflex iliac, with tho ilio- 
lumbar and gluteal. 


Branches op the Internal Iliac. 
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The superior vesical is that part of the foetal hypogastric artery, which remains 
pervious after birth. It extends to the side of the bladder, distributing numerous 
branches to the body and fundus of the organ. From one of these, a slender 
vessel is derived, which accompanies the vas deferens in its -course to the testis, 
where it anastomoses with the spermatic artery. This is the artery of the vas 
deferens . Other branches supply the ureter. 

The middle vesical , usually a branch of the superior, is distributed to the base 
of the bladder, and under surface of the vesicul® seminales. 

The inferior vesical arises from the anterior division of the internal iliac, in 
common with the middle liaemorrhoidal, and is distributed to the base of the bladder, 
the prostate gland, and vesiculse seminales. The branches distributed to the 
prostate, communicate with the corresponding vessel of the opposite side. 

The middle hemorrhoidal artery usually arises together with the preceding 
vessel. It supplies the rectum, anastomosing with the other lieemorrhoidal 
arteries. 

The uterine artery passes downwards from the anterior trunk of the internal 
iliac to the neck of the uterus. Ascending, in a tortuous course, on tho side of 
this viscus, betwoen the layors of the broad ligament, it distributes branches to its 
substance, anastomosing, near its termination, with a branch from the ovarian artery. 
Branches from this vessel are also distributed to tlie bladder and ureter. 

The vaginal artery is analogous to the inferior vesical in the male ; it descends 
upon the vagina, supplying its mucous membrane, and sending branches to the 
neck of the bladder, and contiguous part of tlie rectum. 

The Obturator Artery usually arises from tho anterior trunk of the internal 
iliac, frequently from the posterior. It passes forwards below the brim of the 
pelvis, to tho canal in the upper border of tlie obturator foramen, and, escaping 
from tlie pelvic cavity through this aperture, divides into an internal and an 
external branch. In the pelvic cavity, this vessel lies upon the pelvjic fascia, 
beneath the peritoneum, and a little below tlie obturator nerve ; and, whilst passing 
through the obturator foramen, is contained in an oblique canal, formed by tlie 
horizontal branch of the pubes, above ; and tlie arched border of tlie obturator 
membrane, below. 

Branches . Within the pelvis, the obturator artery gives off an iliac branch to 
tho iliac fossa, which supplies the bone and tlie Iliacus muscle, and anastomoses 
with the ilio-lumbar artery ; a vesical branch , which runs backwards to supply 
the bladder ; and a pubic branch , which is given off from the vessel just before it 
leaves the pelvic cavity. This branch ascends upon the back of tlie pubes, com- 
municating with offsets from the epigastric artery, and with the corresponding 
vessel of the opposite side. This branch is placed on the inner side of the femoral 
ring. External to the pelvis, the obturator artery divides into an external and 
an internal branch, which are deeply situated beneath the Obturator externus 
muscle ; skirting tlie circumference of tlie obturator foramen, they anastomose at 
the lower part of this aperture with each other, and with branches of the internal 
circumflex artery. 

The internal branch curves inwards along the inner margin of the obturator 
foramen, distributing branches to the Obturator muscles, Pectineus, Adductors, 
and Gracilis, and anastomoses with the external branch, and with the internal 
circumflex artery. 

The external branch curves round the outer margin of the foramen, to the 
space between the Gemellus inferior and Quadratus femoris, where it anastomoses 
with the sciatic artery. It supplies the Obturator muscles, anastomoses, as it 
passes backwards, with the internal circumflex, and sends a branch to the hip- 
joint through the cotyloid notch, which ramifies on the round ligament as far as 
the head of the femur. 

Peculiarities * In two out of every three cases the obturator arises from the internal 
iliac ; in oue case in from the epigastric ; and in about one in seventy-two cases by two 
roots from both vessels. It arises in about the same proportion from the external iliac 
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artery. The origin of the obturator from the epigastric is not commonly found on both aides 
of the same body. 

When the obturator artery arises at the front of the pelvis from the epigastric, it descends 
almost vertically to the upper part of the obturator torameu. The artery in this course 
usually lies in contact with the external iliac vein, and on the outer side of* the femoral ring 
(tig. 228) ; in such cases it would not be endangered in the operation for femoral hernia! 
Occasionally, however, it cun es inwards along the free margin of Oimbernat's ligament 
(lig. 229), and under such circumstances would almost completely encircle the neck of a 
hernial sac (supposing a hernia to exist in such a case), and would be in great danger of being 
wounded if an operation was performed. 

Vaiiations in Origin and Course of Obturator Artery. 

228. 229. 




The Infernal Pudic is the smaller of the two terminal brandies of tlio anterior 
trunk of the internal ilia*?, and supplies the external organs of generation. It 
passes downwards and outwards to the lower border of the great sac ro- sciatic 
foramen, and emerges from the pel \ is between the Pyriformis and Coceygeus 
muscles ; it then crosses the spine of the isehium, and re-enters the pelvis through 
the lesser saero-seiatie foramen. The artery now crosses the Obturator interims 
muscle, to the ramus of the isehium, being covered by the obturator fascia, and 
situated about an inch and a half from the margin of the tuberosity ; it thon 
ascends forwards and upwards along the ramus of the ischium, pierces the posterior 
layer of the deep peri meal fascia, and runs forwards along the inner margin of the 
ramus of the pubes ; linally, it perforates the anterior layer of the deep perineoal 
fascia, and divides into its two terminal branches, the dorsal artery of the penis, 
and the artery of the corpus cavernosum. 

Relations. I11 the hrst part of its course, within the pelvis, it lies in front of 
the Pyriformis muscle and sacral plexus of nerves, and on the outer side of the 
rectum (on the left side). As it crosses the spine of the isehium, it is covored 
by the Gluteus maximus, and great sacro-sciatic ligament. In the pelvis, it lies 
on the outer side of the ischio-rectal fossa, upon the surface of the Obturator 
internus muscle, contained in a fibrous canal formed by the obturator fascia and 
the falciform process of the great sacro-sciatic ligament. It is accompanied by 
the pudic veins, and the internal pudie nerve. 

Peculiarities. The internal pudic is sometimes smaller than usual, or fails to give off one or 
two of its usual branches; in such ca^es, the deficiency is supplied by branches derived from 
an additional vessel, the aecebsorif pudie., which generally arises from the pudic artery before 
its exit from the great sacro-sciatic foramen, and passes forwards near the baM* of the bladder, 
on the upper part of the prostate gland, to the perinspuin, where it gives off the branches 
usually derived from the pudic artery. The deficiency most frequently met with, is that in 
which the internal pudic ends as the artery of the bulb ; the artery of the corpus caverausum 
and arteria dorsalis penis, being derived from the accessory pudic. Or the pudic may ter- 
minate as the superficial perimeal, the artery of tho bulb being derived, with the other two 
branches, from the accessory vessel. 

The relation of the accessory pudic to the prostate gland and urethra, is of the greatest 
interest in a surgical pointof view, as this vessel is in danger of being wounded in the lateral 
operation of lithotomy. 

Branches. WithiiS^fe pelvis, the internal pudic gives off several small branches, 
which supply the muscles, sacral nerves, and pelvic viscera. In the permceum the 
following branches are given off. 

Inferior or external haemorrhoidal. Artery of the bulb’. 

Superficial perimeal. Artery of the corpus cavernosum. 

Transverse perinseal. Dorsal artery of the penis. 
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The external hamwrrJioidal are two or three small arteries, which arise from 
the internal pudic as it passes above the tuberosity of the ischium. Crossing the 
ischio-rectal fossa, they are distributed to the muscles and integument of the anal 
region. 

The superficial penneeal artery supplies tho scrotum, and muscles and integu- 
ment of the perinmum. It arises from tho internal pudic, in front of the preceding 
branches, and piercing the lower border of the deep perinatal fascia, runs across 
the Transversus perinaoi, and through the triangular space between the Accelerator 
urince and Erector penis, both of which it supplies, and is finally distributed to the 
skin of the scrotum and dartos. In its passage through the perinaeum it lies 
beneath the superficial pcrinceal fascia. 

The transverse perinatal is a small branch which arises either from the internal 
pudic, or from the superficial perimeal artery as it crosses the Transversus perinnei 
muscle. Piercing tho lower border of tho deep perinatal fascia, it runs trans- 
versely inwards along the cutaneous surface of the Transversus perinoei muscle, 
which it supplies, as well as tho structures between the anus and bulb of tho 
urethra. 

Tlio artery of the bulb is a large but very short vessel which arises from the in- 
ternal pudic botween the two layers of the deep pcrinceal fascia, and passing nearly 
transversely inwards, pierces the bulb of the urethra, in which it ramifies. It 
gives off a small branch which descends to supply Cowpor’s gland. This artery 
is of considerable importance in a surgical point of view, as it is in danger of 
being wounded in tho lateral operation of lithotomy, an accident usually attended 
in the adult with alarming haemorrhage. The vessel is sometimes very small, 
occasionally wanting, or even double. It sometimes arises from tho internal pudic 
earlier than usual, and crosses the perinamm to reach the back part of the bulb. 
In such a case tho vessol could hardly fail to be wounded in the performance of 
the lateral operation for lithotomy. If, on the contrary, it should arise from an ac- 
cessory pudic, it lies more forward than usual, and is out of danger in the operation. 

Tho artery of the corpus cavernosum , one of the terminal branches of the internal 
pudic, arises from that vessel while it is situated between the crus penis and the 
ramus of the pubes; piercing the crus penis obliquely, it runs forwards in the 
corpus cavernosum by tho side of tho septum pectiniforme, to which its branches 
are distributed. 

Tho dorsal artery of the penis ascends between the crus and pubic symphysis, 
and piercing tho suspensory ligament, runs forward on the dorsum of the penis to 
tho glans, wliero it divides into two branches, which supply the glans and prepuce. 
On tho dorsum of the penis, it lies immediately beneath the integument, parallel 
with the dorsal vein, and the corresponding artery of the opposite side. It supplies 
the integument and fibrous sheath of the corpus cavernosum. 

The internal pudic artery in the female is smaller than in the male. Its origin 
and course are similar, and there is considerable analogy in the distribution of its 
branches. The superficial artery supplies the labia pudenda ; the artery of tho 
bulb supplies the erectilo tissue of the bulb of the vagina, whilst tho two terminal 
branches supply the clitoris ; the artery of the corpus cavernosum, the cavernous 
body of the clitoris ; and the arteria dorsalis clitoridis, the dorsum of that organ. 

The Sciatic Artery (fig. 230), the larger of the two terminal branches of tho 
anterior trunk of the internal iliac, is distributed to the muscles on the back of 
tho pelvis. It passes down to the lower part of the great sacro-sciatic foramen, 
behind the internal pudic, resting on the sacral plexus of nerves and Pyriformis 
muscle, and escapes from the pelvis between the Pyriformis and Coccygeus. It 
then descends in the interval between the trochanter major and tuberosity of tho 
ischium, accompanied by the sciatic nerves, and covered by the Gluteus maximus, 
and divides into branches, which supply the deep muscles at tho back of the hip. 

Within the pelvis it distributes branches to the Pyriformis Coccygeus, and 
lievator ani muscles ; Some hsemorrhoidal branches, which supply the rectum, and 
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occasionally take tlio place of the middle luemorrhoidal artery; and vesical 
branches to the base and neck of the bladder, vosiculeo Rominalos, and prostate 
gland. External to the pe/m, it gives off tho coccygeal, inferior gluteal, comes 
nervi ischiadici, muscular, and articular branches. 

Tho coccygeal branch 
runs inwards, pierocR tho 
great sacro-seiutic liga- 
ment, and supplies tho 
Gluteus maximus, the in- 
tegument, and other struc- 
tures on tho back of the 
coccyx. 

Tho inferior gluteal 
branches, throe or four 
in number, supply tho 
Gluteus maximus muscle. 

Tho conies nervi ischia- 
dic i is a long slender 
vessel, which accompanies 
the great sciatic norvo for 
a short distance ; it then 
penetrates it, and runs in 
its substance to tho lower 
part of the thigh. 

The muscular branches 
supply tho muscles on tlio 
buck part of the hip, anas- 
tomosing with tho gluteal, 
internal and external cir- 
cumflex, and superior per- 
forating arteries. 

Some articular branches 
are distributed to tho cap- 
sulo of the hip-joint. 

The (Hu! eat Artery is 
the largest branch of the 
internal iliac, and appears 
to be the continuation of 
the posterior division of 
that vessel. It is a short, 
thick trunk, which passos 
out of the pelvis above tho 
upper border of tho Pyri* 
formis muscle, and imme- 
diately divides into a su- 
perficial and deep branch. 
Within the pelvis, it gives 
off a few muscular branches 
to the lliacus, Pyriformis, 
and Obturator intemus, 

and just previous to quitting that cavity a nutritious artery, which enters the 
ilium. 

The superficial branch passes beneath the Gluteus maximus, and divides into 
numerous branches, some of which supply that muscle, whilst others per- 
forate its tendinous origin, and supply the integument covering the posterior 
surface of the sacrum, anastomosing with the posterior branches of the sacral 
arteries. 
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The deep branch runs between the Gluteus medius and minimus, and sub- 
divides into two. Of these, the superior division , continuing the original course of 
the vessel, passes along the upper border of the Gluteus minimus to the anterior 
superior spine of the ilium, anastomosing with the circumflex iliac and ascending 
branches of the external circumflex artery. The inferior division crosses the 
Gluteus minimus obliquely to the trochanter major, distributing branches to the 
Glutei muscles, and inosculates with the external circumflex artery. Some 
branches pierce the Gluteus minimus to supply the hip-joint. 

The Ilio-Lumbcir Artery ascends beneath the Psoas muscle and external iliac 
vessels, to the upper part of the iliac fossa, where it divides into a lumbar and an 
iliac branch. 

The lumbar branch supplies the Psoas and Quadratus lumborum muscles, 
anastomosing with the last lumbar artery, and sends a small spinal branch through 
the intervertebral foramen, between the last lumbar vertebra and the sacrum, into 
the spinal canal, to supply the spinal cord and its membranes. 

The iliac branch descends to supply the Iliacus internus, some offsets running 
between the muscle and the bone, one of which enters an oblique canal to supply 
the diploe, whilst others run along the crest of the ilium, distributing branches to 
the Gluteal and Abdominal muscles, and anastomosing in their course with the 
gluteal, circumflex iliac, external circumflex, and epigastric arteries. 

The Lateral Sacral Arteries (fig. 227) are usually two in number on each side, 
superior and inferior. 

The superior , which is of large size, passes inwards, and, after anastomosing with 
branches from the middle sacral, enters the first or second sacral foramen, is 
distributed to the contents of the sacral canal, and escaping by the corresponding 
posterior sacral foramen, supplies the skin and muscles on the dorsum of the 
sacrum. 

The inferior branch passes obliquely across the front of the Pyriformis muscle 
and sacral nerves to the inner side of the anterior sacral foramina, descends on 
the front of the sacrum, and anastomoses over the coccyx with the sacra media 
and opposite lateral sacral arteries. In its course, it gives off branches, which 
enter the anterior sacral foramina : these, after supplying the bones and membranes 
of the interior of the spinal canal, escape by the posterior sacral foramina, and are 
distributed to the muscles and skin on the dorsal surface of the sacrum. 

External Iliac Artery. (Fig. 227.) 

The external iliac artery is the chief vessel w'hich supplies the lower limb. It 
is larger in the adult than the internal iliac, and passes obliquely downwards and 
outwards along the inner border of the Psoas muscle, from the bifurcation of the 
common iliac to the femoral arch, where it enters the thigh, and becomes the 
femoral artery. The course of this vessel would be indicated by a line drawn 
from the left side of the umbilicus to a point midway between the anterior superior 
spinous process of the ilium and the symphysis pubis. 

Relations. In front , with the peritoneum, subperitoneal areolar tissue, the 
intestines, and a thin layer of fascia, derived from the iliac fascia, which surrounds 
the artery and vein. At its origin it is occasionally crossed by the uretur. The 
spermatic vessels descend for some distance upon it near its termination, and it is 
crossed in this situation by a branch of the genito- crural nerve and the circumflex 
iliac vein ; the vas deferens curves down along its inner side. Behind , it is in 
relation with the external iliac vein, which, at the femoral arch, lies at its inner 
side ; on the left side the vein is altogether internal to the artery. J Externally, it 
rests against the Psoas muscle, from which it is separated by the iliac fascia. 
The artery rests upon this muscle near Poupart’s ligament. Numerous 
lymphatic vessels and glands are found lying on the front and inner side of the 
vessel. 
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Plan of the Relations of the External Iliac Artery. 
In front . 

Peritoneum, intestines, and iliac fascia. 

Near f ^P erma ^ c vessels. 

Benito-crural nerve. 

T 1 ; ^‘ t S icireumfl..x iliac vein. 

^ * L Lymphatic vessels and glands. 


Outer side. 
Psoas magnus. 
Iliae fascia. 


External 

lllAC. 


Inner side. 

External iliac vein and vas doferons 
at femoral arcli. 


Behind. 

External iliac vein. 

Psoas magnus. 

Surgical Anatomy. The application of a ligature to tlie external iliac may be required in 
cases of aneurism of the femoral art or v , or in cast's of secondar) hamiorrhage, after the latter 
vessel has been tied for popliteal aneurism. This vessel mav he secured in any part of its 
course, excepting near its upper end, which is to he avoided on account of the proximity of 
the great stream of blood in the internal iliac, and near its lower end, which should also be 
avoided, on account of the proximity of the epigastric and circumflex iliac vessels. One of 
the chief points 111 tin* performance of the operation is to secure the vessel without injury to 
the peritoneum. The patient having been placed in the recumbent position, an incision 
should be made, commencing below at a point about tjiree quarters of an inch above Poupart’s 
ligament, and a little external to its centre, and running upwards and outwards, parallel to 
Poupirt’s ligament, to a point above the anterior superior spine of the ilium. When the 
artery is deoplv seated, more room will be required, and may be obtained by curving the 
incision from the point last named inwards towards the umbilicus for a short distance ; or, if 
the lower part of the arfen is to be reached, the surgeon may commence the incision nearer 
the inner end of Poupait's ligament, tubing care to avoid the epigastric artery. Abernethy, 
who first tied this artery, itiad<* his incision in the course of the vessel. The precise line of 
incision selected is of less moment, provided an easy access to the deeper pints is secured. The 
abdominal muscles and transversals fascia having been cautiously divided, the peritoneum 
should be separated from the iliac fossa and pushed tow aids the pelvis; and on introducing 
the finger to the bottom of the wound the artery mav be felt pulsating along the inner border 
of the Psoas muscle. The external iliac vein is generally found on the inner side of the artery, 
and must be cautiously separated from it by the finger-nail, or handle of the knife, and the 
aneurism needle should be introduced on the inner side, between the artery and vein. 

Colkiteral Cirndatum. The principal anastomoses in carrv ing on the collateral circulation, 
after the application of a ligature to the external iliac, are — the ilio-lunibar with the circum- 
flex iliac; tne gluteal with the external circumflex; the obturator with the internal circum- 
flex ; the sciatic with the superior perforating and circumflex branches of the profunda artery; 
the internal pudic with the external pudic, and with tin* internal circumflex. When the 
obturator arises from the epigastric, it is supplied with blood by branches, either from the 
internal iliac, the lateral sacral, or the internal pudic. The epigastric receives its supply from 
the internal mammary and inferior intercostal arteries, and fiom the internal iliac, by the 
anastomoses of its branches with the obturator. 

In the dissection of a limb, eighteen years after the successful ligature of the external iliac 
artery, by Sir A. Cooper, which is to be found in Guy’s Hospital Reports, vol. i. p. 50, the 
anastomosing branches are described in three sets. An antnior set. 1. A very large branch 
from the ilio-lumbar artery to the circumflex iliac ; 2. Another branch from the ilio lumbar, 
joined by one from the obturator, and bieaking up into numerous toituous branches to 
anastomose writh the external circumflex; 3. Two other brandies from the obturator, which 
passed over the brim of the pelvis, communicated with the epigastric, and then broke up into 
a plexus to anastomose writh the internal circumflex. An internal set. Branches given off 
from the obturator, after quitting the pelvis, wriiich ramified among the adductor muscles on 
the inner side of the hip joint, and joined most freely writh branches of the internal circumflex, 
A posterior set. 1. Three large branches from the gluteal to the external circumflex; 2. Several 
branches from the sciatic around the great sciatic notch to the internal and external circumflex, 
and the perforating branches of the profunda. 

Branches. Besides several small branches to the Psoas muscles and the neigh- 
bouring lymphatic glands, the external iliac gives off two branches of considerable 
size, the 

Epigastric. Circumflex iliac. 

The epigastric artery arises from the external iliac, a few lines above Poupart’s 
ligament. It at first descends to reach this ligament, and then ascends obliquely 
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upwards and inwards between the peritoneum and transversalis fascia, to the 
margin of the sheath of the Rectus muscle. Having perforated the sheath near its 
lower third, it runs vertically upwards behind the Rectus, to which it is distributed, 
dividing into numerous branches, which anastomose above the umbilicus with the 
terminal branches of the internal mammary and inferior intercostal arteries. It is 
accompanied by two veins, which usually unite into a single trunk before their 
termination in the external iliac vein. As this artery ascends from Poupart’s liga- 
ment to the Rectus, it lies behind the inguinal canal, to the inner side of the internal 
abdominal ring, and immediately above the femoral ring. The vas deferens in the 
male, and the round ligament in the female, cross behind the artery in descending 
into the pelvis. 

Brcmches. The branches of this vessel are the following: the cremasteric , 
which accompanies the spermatic cord, and supplies the Cremaster muscle, anasto- 
mosing with the spermatic artery ; a pubic branch , which runs across Poupart’s 
ligament, and then descends behind the pubes to the inner side of the femoral ring, 
and anastomoses with offsets from the obturator artery ; muscular branches , some 
of which are distributed to the abdominal muscles and peritoneum, anastomosing 
with tho lumbar and circumflex iliac arteries ; others perforate the tendon of the 
External oblique and supply the integument, anastomosing with branches of the 
externa] epigastric. 

Peculiarities. Tho origin of tho epigastric may take place from any paid of the external iliac 
between Poupart’s ligament and two inches and a half above it ; or it may arise below this 
ligament, from the femoral, or from the deep femoral. 

Union with Branches . It frequently arises from the external iliac, by a common trunk with 
the obturator. Sometimes the epigastric arises from the obturator, the latter vessel being 
furnished by the internal iliac, or the epigastric may be formed of two branches, one derived 
from the external iliac, tho other from the internal iliac. 

j^. Tho circumflex iliac artery arises from the outer side of tho external iliac, 
nearly opposite tho epigastric artery. It ascends obliquely outwards behind 
PouparFs ligament, and runs along the inner surface of the crest of the ilium to 
about its middle, where it pierces the Transversalis, and runs backwards betwoen 
that muscle and the Internal oblique, to anastomose with tho ilio-lumbar and 
gluteal arteries. Opposite the anterior superior spine of the ilium, it gives off* a 
large branch, which asconds between the Internal oblique and Transversalis 
muscles, supplying them and anastomosing with the lumbar and epigastric arteries. 
The circumflex iliac artery is accompanied by two veins. These unite into a single 
trunk which crosses the external iliac artery just above Poupart’s ligament, and 
enters tho external iliac vein. 

Femorai, Artery. (Fig. 23*.) 

The fenw^ml artery is the continuation of the external iliac. It commences 
immediacy beneath Poupart’s ligament, midway between tho anterior superior 
spine 'dif the ilium and the symphysis pubis, and passing down the fore part and 
inner side of the thigh, terminates at the opening in the Adductor magnus, at the 
junction of the middle with tho lower third of the thigh, where it becomes the 
popliteal artery . A line drawn from a point midway between the anterior superior 
spine of the ilium and the symphysis pubis to the inner side of the inner condyle of 
the femur, will be nearly parallel with the course of the artery. This vessel, at the 
upper part of the thigh, lies a little internal to tho head of the femur ; in the lower 
part of its course, on the inner side of the shaft of the bone, and between these 
two parts, the vessel is separated from the bone by a considerable interval. 

In the upper third of the thigh the femoral artery is very superficial, being covered 
by the integument, inguinal glands, and the superficial and deep fascise, and is con- 
tained in a triangular space, called ‘ Scarpa’s triangle.’ 

Scarpa's Triangle. Scarpa’s triangle corresponds to the depression seen imme- 
diately below tho fold of the groin. It is a triangular space, the apex of which 
is directed downwards, and the sides of which are formed externally by the 
Sartor ius, internally by the Adductor longus, and above by Poupart’s ligament. 
The floor of this space' is formed from without inwards by the Iliacus, Psoag, 



Pectineus, Adductor longus, and a small part of tho Adductor brevis muscles ; 
and it is divided into two nearly equal parts by the femoral vessels, which extend 
from the middle of its base to its apex ; tho artery giving off in this situation 
its cutaneous and profunda branches, tho voin receiving the deep femoral and 
internal saphenous veins. In this space, tho femoral artery rests on the inner 

margin of tho Psoas mus- 
231. — Surgical Anatom) of tlie Femoral Artery. c ^°» w hieli separates it from 

tho capsular ligament of 
tho hip-joint. The artery 
in this situation has in 
front of it filaments from 
tho crural branch of the 
gonito-crural norvo, and 
branches from tho antorior 
crural, one of which is 
usually of considerable size; 
behind tho artery is tho 
branch to tho Pootinous 
from tho antorior crural, 
Tho femoral vein lies at 
its inner side, between tho 
margins of tho Pectineus 
and Psoas muscles. Tho 
anterior crural nerve lies 
about half an inch to tho 
outer side of the femoral 
artery, deeply imbedded 
between the lliacus and 
Psoas muscles. Tho femoral 
artery and vein are en- 
closed in a strong fibrous 
sheath, formed by fibrotts 
and cellular tissue, and by 
a process of fascia sent in- 
wards, from tho fascia lata; 
the vessels are separated, 
however from one another 
by thin fibrous partitions. 

In the ini (Idle third of 
the thiyh , tho femoral ar- 
tery is more deeply seated, 
being covered by the in- 
tegument, the superficial 
and deep fascia, and the 
Sarto rius, and is contained 
in an aponeurotic canal, 
formed by a dense fibrous 
band, which extends trans- 
versely from, the Vastus 
internus to the tendons of 
the Adductor longus and 
mnguus muscles. In this 
part of its course it lies 

in a depression, bounded externally by the Vastus interims, internally by the 
Adductor longus and Adductor magnus. The femoral vein lies on the outer side 
of the artery, in close apposition with it, and, still more externally, is the internal 
(long) saphenous nerve. 
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Relations. From above downwards, the femoral artery rests upon the Psoas 
muscle, which separates it from the margin of the pelvis and capsular ligament of 
the hip ; it is next separated from the Pectineus by the profunda vessels and femoral 
vein ; it then lies upon the Adductor longus ; and lastly, upon the tendon of the 
Adductor magnus, the femoral vein being interposed. To its inner side, it is in 
relation, above, with the femoral vein, and, lower down, with the Adductor longus, 
and Sartorius. To its outer side, the Vastus internus separates it from the femur, 
in the lower part of its course. 

The femoral vein, at Poupart’s ligament, lies close to the inner side of the artery, 
separated from it by a thin fibrous partition, but, as it descends, gets behind it, and 
then to its outer side. 

The mternal saphenous nerve is situated on the outer side of the artery, in 
the middle third of the thigh, beneath the aponeurotic covering, but not usually 
within the sheath of the vessels. Small cutaneous nerves cross the front of the 
sheath. 

Plan of the Relations of the Femoral Artery. 


In front. 

Fascia lata. 

Branch of anterior crural nerve. 
Sartorius. 

Long saphenous nerve. 

Aponeurotic covering of Hunter’s canal. 


Inner side. 

Femoral vein (at upper part). 
Adductor longus. 

Sartorius. 



Outer side. 

Vastus interims. 

Femoral vein (at lower part). 


It rhind. 

Psoas muscle. 

Profunda \ ('in. 

Pectineus muscle. 

Adductor longus. 

Femoral vein. 

Adductor magnus. 

Peculiarities. Double femoral re-united. Four cases are at present recorded, in which the 
jjfcnoral artery divided into two trunks below the origin of the profunda, and became re-united 
$(8ar the opening in the Adductor magnus, so as to form a single popliteal artery. One of 
them occurred in a patient operated upon for popliteal aneurism. 

Change of Position. A similar number of cases have been recorded, in which the feuforal 
artery was* situated at the back of the thigh, the vessel being continuous above with me in- 
ternal iliac, escaping from the pelvis through the great sacro-sciatic foramen, and accompany- 
ing the great sciatic nerve to the popliteal space, where its division occurred in the usual 
manner. 

Position of the Vein. The femoral vein is occasionally placed along the inner side of the 
artery, throughout the entire extent of Scarpa’s triangle; or it may be slit, so that a large 
vein is placed on each side of the artery for a greater or less extent. 

Origin of the Profunda. This vessel occasionally arises from the inner side, and more rarely, 
from the back of the common trunk ; but the more important peculiarity, in a surgical point 
of View, is that which relates to the height at. which the vessel arises from the femoral. In 
three-fourths of a large number of cases, it arose between one and two inches below Poupart’s 
ligament ; in a few cases, the distance was less than an inch ; more rarely, opposite the liga- 
ment ; and in one case, above Poupart’s ligament, from the external iliac. Occasionally, the 
distance between the origin of the vessel and Poupart’s ligament exceeds two inches, and in 
one case, it wae found to be as much as four inches. 

Surgical Anatomy. Compression of the femoral artery, which is constantly requisite in 
amputations and other operations on the lower limb, is most effectually made immediately 
below Poupart’s ligament. In this situation, the artery is very superficial, and is merely 
separated from the margin of the acetabulum and front of the head of the femur, by the 
Psoas muscle ; so that the surgeon, by means of his thumb, or a compressor, may effectually 
control the circulation through it. This vessel may also be compressed in the middle third 
of the thigh, by placing a compress over the artery, beneath the tourniquet, and directing 
the pressure from within outwards, so as to compress the vessel on the inner side of the shaft 
of the femur. 

The application of a ligature to the femoral artery may be required in cases of wound 
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or aneurism of the arteries of the leg-, of the popliteal or femoral ; and the vessel may be 
exposed and tied in any part of its courts©. The great depth of thiR vessel at its lower part, 
its close connection with important structures, and the density of its sheath, render the 
operation in this situation one of much greater difficulty than the application of a ligature at 
its upper part, where it is more superficial. 

Ligature of the femoral artery, within two inches of its origin, is usually considered 
unsafe, on account of the connection of lar^e branches with it, the epigastric and circumflex 
iliac arising just above \U origin ; the profunda, from one to two inches below, occasionally, 
also, one of the circumflex arteries arises from the vessel in the interspace between these. 
The profunda sometimes arises higher than the point above mentioned, and rarely between 
two or three inches (in one case four), below Poupart's ligament. It would appear, then, 
that the most favourable situation for the application of a ligature to the femoral, is between 
four and fix e inches from its point of origin. In order to expose the artery in this situation, 
an incision, between two and three inches long, should he made in the course of the \ easel, 
the patient h ingin the recumbent position, with the limb slightly flexed and abducted. 
A large vein is frequently met with, pacing in the course of the artery to join the saphena; 
this must be a\oided, aud the fascia lata having been cautiously divided, and the Sartorius 
exposed, that muscle must be drawn outwards, in order to fully expose the sheath of 
flic 'vessels. The finger being introduced into the wound, and the pulsation of the artery 
felt, the sheath should be divided over the artery to a sufficient extent to allow of the 
introduction of the ligature, but no further; otherwise the nutrition of the coats of the 
vessel maj be interfered with, or muscular branches which arise from the vessel at irregular 
intervals may be divided. In this part ot the operation, a small nerve which crosses the 
sheath should be avoided. The aneurism needle must be carefully introduced and kept 
close to the artery, to avoid the femoral vein, whhh lies behind the vessel in this part of 
its course. 

To expose the artery in the middle of the thigh, an incision should be made through 
the integument, between three and four inches in length, o\er the inner margin of the 
S«irtoriu>, taking care to avoid the internal saphenous vein, the situation of which mav he 
previously known bv compressing it higher up in the thigh. The fascia lata having been 
divided, and the Sartorius muscle exposed, it should be drawn outwards, win u the strong 
fascia which is stretched across from the Vdductors to the Vastus interims, will be exposed, 
and must be ireeh divided ; the sheath of the vessels is now seen, and must be opened, and 
the artery secured bv passing the aneurism needle between the vein and artery, in tho 
direction from within outwards. Tho femoral vein in tins situation lies on the outer side of 
the art orv , the long saphenous nerve on its anterior and outer side. 

It has bet'ii seen that the femoial artery ocean anally divides into tw r o trunks, below the 
origin of the prolunda. If, in the operation for tying the femoral, two vessels are met with, 
the surgeon should alternately compress each, in order to ascertain which vessel is connected 
with the nncuri'inul tumour, or with the bleeding from the wound, and that one only should 
be tied which controls tho pulsation or liieinorrliage. If, however, it is necessary to compress 
both vessels before the ( irculation in the tumour is controlled, both should be tied, as it 
-wjmld be probable that they became re-united, as in the four instances referred to above. 
s£t 'oUateral Circulation . The principal agents in carrying on the collateral circulation after 
«gaturc ot the femoral artery are, according to Sir A. Cooper, as follows.* 

‘ The arteria profunda formed the now channel for the blood. r ‘ The first artery sent off 
passed down close to the back of the thigh bone, and entered the two superior articular 
branches of the popliteal artery.’ 

‘ The second new large vessel arising from tho profunda at Hip same part with the former, 
passed down by the inner side of the biceps muscle, to an artery of the popliteal which 
was distributed to the Gastrocnemius muscle; whilst a third artery dividing into s woral 
blanches passed dowm with the sciatic nerve behind the knee-joint, and some of its branches 
united themselves with the inferior articular arteries of the popliteal, with some recurrent 
branches of those arteries, with arteries passing to the Gastrocnemii, and, lastly, with the 
origin of the anterior and posterior tibial arteries.’ 

* If appears then that it is those branches of the profunda which accompany the sciatic 
nerve, that are the principal supporters of the new circulation.’ 

In Porta’s work t (Tab: xii. xiii.) is a good representation of the collateral circulation 
after the ligature of the femoral artery. The patient had survived the operation three 
yeai8. The lower part of the artery is, at least, as large as the upper; about two inches 
of the vessel appear to have been obliterated. The external arid internal circumflex arteries 
are seen anastomosing by a great number of brandies with the lower branches of the 
femoral (muscular and anastomotica magna), and with the articular branches of the popli- 
teal. The branches from the external circumflex are extremely largo and numerous; one 
very distinct anastomosis can be traced ‘between this artery on the outside, and the anas- 
tomotica magna on the inside, through the intervention of the superior external articular 
artery with which they both anastomose, and blood reaches even the anterior tibial recur- 
rent from tbe external circumflex by means of an anastomosis with the same external 
articular artery. The perforating branches of the profunda are also seen bringing blood 
round the obliterated portion of the artery into long branches (muscular) which have been 

* Med. Chir. Tram ,, vol. ii. 1811. t AMerazioni patobgiche dellc Arterie. 
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given off just below that portion. The termination of the profunda itself anastomoses most 
treely with the superior external articular. A long branch of anastomosis is also traced 
down from the internal iliac by means of the comes nervi isehiadici of the sciatic which 
anastomoses on the popliteal nerves with branches from the popliteal and posterior tibial 
arteries. In this case the anastomosis had been too free, since the pulsation and growth of 
the aneurism recurred, and the patient died after ligature of the external iliac. 

There ip 8® interesting preparation in the Museum of the Royal College of Surgeons, of 
a limB oil which John Hunter had tied the femoral artery fifty years before the patient’s 
death. The whole of the superficial femoral and popliteal artery seems to have been 
obliterated. The anastomosis by means of the comes nervi isehiadici, which is shown in 
Porta’s plate, is distinctly seen ; the external ciicumfiex, and the termination of the pro- 
funda artery, seem to have been the chief channels of anastomosis ; but the injection has 
not been a very successful one. 

Branches. Tlio branches of tlic femoral artery are the 

Superficial epigastric. 

Superficial circumflex iliac. 

Superficial external pudic. 

Deep external pudic. 

f External circumflex 

Profunda. < Internal circumflex 
l Three perforating. 

Muscular. 

Anastomotica mngna. 

The superficial epigastric arises from the femoral, about half an inch below 
Poupart’s ligament, and, passing through the saphenous opening in the fascia lata, 
ascends on to the abdomen, in the superficial fascia covering the external oblique 
muscle, nearly as high as the umbilicus. It distributes branches to the inguinal 
glands, tlio superficial fascia and the integument, anastomosing with branches of the 
deep epigastric and internal mammary arteries. 

The superficial c ire uni flex iliac , the smallest of the cutaneous branches, arises 
closo to the preceding, and, piercing the fascia lata, runs outwards, parallel with 
Poupart’s ligament, as far as the crest of tho ilium, dividing into branches which 
supply tho integument of the groin, the superficial fascia, and inguinal glands, 
anastomosing with the circumflex iliac, and with the gluteal and external cir- 
cumflex ari erics. 

The superficial external pudic (superior), arises from the inner side of tho 
femoral artery, close to the preceding vessels, and, after piercing the fascia lata 
at tho saphenous opening, passes inwards, across the spermatic cord, to be 
distributed to tho integument on the lower part of tho abdomen, and of the penis 
and scrotum in the male, and to the labia in the female, anastomosing with 
branches of the internal pudic. 

The deep external pudic (inferior), more deeply seated than the preceding, 
passes inwards on the Poctineus muscle, covered by the fascia lata, which it 
pierces opposite tho ramus of tho pubes, its branches being distributed, in tho 
male, to the integument of the scrotum and perinamm, and in the female, to tho 
labium, anastomosing with branches of tho superficial perinaeal artery. 

The Profunda Femoris (deep femoral artery), nearly equals tho size of the 
superficial femoral. It arises from the outer and "back part of the femoral artory, 
from one to two inches below Poupart’s ligament. It at first lies on the outer 
side of the superficial femoral, and then passes beneath it and the femoral vein to 
the inner side of the femur, and terminates at tho lower third of tho thigh in a 
small branch, which pierces the Adductor magnus, to be distributed to the flexor 
musclos on tho back of the thigh, anastomosing with branches of the popliteal 
and inferior perforating arteries. 

Relations. Behind , it lies first upon the Iliacus, and then on the Adductor 
brevis and Adductor magnus muscles. In front , it is separated from the femoral 
artery, above by the femoral and profunda veins, and below by the Adductor 
longus. On its outer side , the insertion of the Vastus intemus separates it from 
the femur. 
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Plan op tite Relations of the Profunda Artery. 
In front. 

Femoral and profunda win**. 

Adductor lougus. 


Outer ndc. 
Vu^tus inUrnu^. 



Jh hind. 
Ilmeus. 

Adductor bi<‘\ is. 
Addut tor magnus. 


The External Circumflex Artery supplies the muscles oil tho front of tlio thigh. It 
arises from the outer side of the profunda, passes horizontally outwards, between the 
divisions of the anterior crural nerve, and beneath the Sartoriusand Itectus muscles, 
and divides into three sets of branches, ascending, transverse, and descending. 

The ascutding branches pass upwards, beneath the Tensor vaginro fomoris 
muscle, to the outer side of the hip, anastomosing with tlio terminal branches of 
the gluteal and circumflex iliac arteries. 

Tlio descending branches', three or four in number, pass downwards, beneath 
the Reetus, upon the Vasfi muscles, to which they arc distributed, ono or two 
passing beneath the Vastus externus as far as the knee, anastomosing with tlio 
superior articular branches of the popliteal artery. 

The transience branches, the smallest and least numerous, pass outwards over 
tlio Crurauis, pierce the Vastus externus, and wind round tho femur to its back 
part, just below the great trochanter, anastomosing at the back of the thigh with 
the internal circumflex, sciatic, and superior perforating arteries. 

The Fvtirnal Circumflex Artery , smaller than the external, arises from tho 
inner and back part of the profunda, and winds round tho inner side of tho 
femur, between the Pecti nous and Psoas muscles. On reaching the tendon of the 
Obturator externus, it gives off two branches, ono of which ascends to bo dis- 
tributed to the Adductor muscles, the Gracilis, and Obturator externus, anasto- 
mosing with flic obturator artery ; the other descends, and passes beneath tho 
Adductor brevis, to supply it and the great Adductor ; while tho continuation of 
the vessel passes backwards, between the Quad rat us femoris and upper border of 
the Adductor magnus, anastomosing with tho sciatic, external circumflex, and 
superior perforating arteries. Opposite tho liip-joint, this branch gives off an 
articular vessel, which enters the joint beneath the transverse ligament; and, 
after supplying the adipose tissue, passes along tho round ligament to the head of 
the bone. 

The Perforating Arteries (fig. 230), usually three in number, arc so called from 
their perforating the tendons of tho Adductor brevis and magnus muscles to reach 
tho back of the tliigh. The first is given off above the Adductor brevis, the 
second in front of that muscle, and the third immediately below it. 

Tho first or superior perforating artery passes backwards between the Pec- 
tineus and Adductor brevis (sometimes perforates the hitter) ; it then pierces 
the Adductor magnus close to tho linea aspera, and divides into branches which 
supply both Adductors, the Biceps, and Gluteus maximus muscle ; anastomosing 
with the sciatic, internal circumflex, and middle perforating arteries. 

The second or middle perforating artery , larger than the first, pierces the 
tendons of the Adductor brevis and Adductor magnus muscles, and divides into 
ascending and descending branches, which supply the flexor muscles of the thigh, 
anastomosing with the superior and inferior perforating. The nutrient artery of 
the femur is usually given off from this branch. 

The third or inferior perforating artery is given off below the Adductor brevis ; 
it pierces the Adductor magnus, and divides into branches which supply the flexor 
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mnscfes of the thigh ; anastomosing with the perforating arteries above, and with 
the terminal branches of the profunda below. 

Muscular Branches are given off from the superficial femoral throughout its 
entire course. They vary from two to seven in number, and supply chiefly the 
Sartorius and Yastus internus. 

The Anastomotica Magna arises from the femoral artery just before it passes 
through the tendinous opening in the Adductor magnus muscle, and divides into 
a superficial and deep branch. 

The superficial branch accompanies the long saphenous nerve, beneath the 
Sartorius, and piercing the fascia lata, is distributed to the integument. 

The deep branch descends in the substance of the Yastus internus, lying in front 
of the tendon of the Adductor magnus, to the inner side of the knee, where it 
anastomoses with the superior internal articular artery and recurrent branch of the 
anterior tibial. A branch from this vessel crosses outwards above the articular 
surface of the femur, forming an anastomotic arch with the superior external 
articular artery, and supplies branches to the knee-joint. 

Popliteal Arterv. 

The popliteal artery commences at the termination of the femoral, at the opening 
in the Adductor magnus, and, passing obliquely downwards and outwards behind 
the knee-joint to the lower border of the Popliteus muscle, divides into the anterior 
and posterior tibial arteries. Through the whole of this extent the artery lies in 
the popliteal space. 

The Popliteal Space. (Pig. 23 2.) 

Dissection. A vertical incision about eight inches in length should be made along the back 
part of the knee-joint, connected above and below by a transverse incision from the inner to 
the outer side of the limb. The Haps of integument included between these incisions should 
be reflected in the direction shown in tig. 189, p. 303. 

On removing the integument, the superficial fascia is exposed, and ramifying in 
it along the middle lino are found some filaments of the small sciatic nerve, and 
towards the inner part, some offsets from the internal cutaneous nerve. 

The superficial fascia having been removed, the fascia lata is brought into view. 
In this region it is strong and dense, being strengthened by transverse fibres, and 
firmly attached to the tendons on the inner and outer sides of the space. It is 
perforated below by the external saphenous vein. This fascia having been reflected 
back in the same direction as the integument, the small sciatic nerve and external 
saphenous vein are seen immediately beneath it, in the middle line. If the loose 
adipose tissuo is now removed, the boundaries and contents of tlio space may be 
examined. 

Boundaries. The popliteal space, or the liam, occupies the lower third of the 
thigh and the upper fifth of the leg ; extending from the aperture in the Adductor 
magnus, to the lower border of the Popliteus muscle. It is a lozenge-shaped 
space, being widest at the back part of the knee-joint, and deepest above the arti- 
cular end of the femur. It is bounded, externally, above the joint, by the Biceps, 
and below the joint, by the Plantaris and external head of the Gastrocnemius. 
Internally, above the joint, by the Semimembranosus, Semitendinosus, Gracilis, 
and Sartorius ; below the joint, by the inner head of the Gastrocnemius. 

Above, it is limited by the apposition of the inner and outer hamstring muscles ; 
below by the junction of the two heads of the Gastrocnemius. The floor is 
formed by the lower part of the posterior surface of the shaft of the femur, the 
posterior ligament of the knee-joint, the upper end of the tibia, and the fascia 
covering the Popliteus muscle, and the space is covered in by the fascia lata. 

Contents. It contains the Popliteal vessels and their branches, together with the 
termination of the external saphenous vein, the internal and external popliteal 
nerves and their branches, the small sciatic nerve, the articular branch from the 
obturator nerve, a few small lymphatic glands, and a considerable quantity of loose 
adipose tissue. 
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Position of contained parts. The internal popliteal nerve descends in the^niddle 
line of the space, lying superficial and a little external to the vein and artery. 
The external popliteal nerve descends on the outer side of the space, lying close 
to the tendon of the Biceps muscle. More deeply at the bottom of tho space are 
the popliteal vessels, the vein lying superficial and a little external to the artery, 
to which it is closely united by dense areolar tissue ; sometimes the vein is placed 
on the inner instead of the outer side of the artery ; or the vein may be double, 
the artery lying between tho two vena? comites, which are usually connected by short 
transverse branches. More deeply, and close to the surface of the bone, is tho 
popliteal artery, and passing off from it at right angles are its articular branches. 
The articular branch from the obturator nerve descends upon the popliteal artery 
to supply the knee ; and occasionally there is found deep in the space an articular 
filament from the great sciatic nerve. The popliteal lymphatic glands, four or 
five in number, arc found surrounding tho artery ; one usually lies superficial to 
the vessel, another is situated between it and the bone, and the rest are placed 
on cither side of it. The bursa 1 usually found in this space are : I. On the outor 
side, one beneath the outer head of the Gastrocnemius (which sometimes commu- 
nicates v\ itli the joint) and one beneath the tendon of the Popliteus, which is almost 
always an extension of the synovial membrane. Sometimes also there is a bursa above 
the tendon of the Popliteus, between it and the external lateral ligament. 2. On 
the inner side of the joint there is a large butsi between the inner head of tho Gas- 
trocnemius and the femur, which sends a prolongation between the tendons of tho 
Gastrocnemius and Semimembranosus, and lies in contact wit li tho ligament of 
Winslow. This bursa often communicates with the joint. There is a second bursa 
between the tendon of the Semimembranosus and the head of the tibia; and 
sometimes a bursa between the tendons of the Semiteudinosus and Semimem- 
branosus. 

The PopLin \l Alarm, in its course downwards from the aperture in the Ad- 
ductor magnus to the lower border of the Popliteus muscle, rests first on tho inner, 
and then on the posterior surface of the femur; in the middle of its course, on tho 
posterior ligament of the knee-joint ; and below, on tho fascia covering the Pop- 
liteus muscle. rjicuilly, it is covered, above, by the Semi-membranosus ; in 

the middle of its course, by a quantity of fat, which separates it from the deep 
fascia and integument ; and below, it is overlapped by tho Gastrocnemius, Plantaris, 
and Sulcus muscles, the popliteal vein, and the internal popliteal nerve. The pop- 
liteal vein, which is intimately attached to the artery, lies superficial and external 
to it, until near its termination, when it crosses it and lies to its inner side. The 
popliteal nerve is still more superficial and external, crossing, however, the artery 
below the joint, and lying on its inner side. LaU rally , the artery is bounded by the 
muscles which form the boundaries of the popliteal space. 


Plan of Relax ions of Popliteal Aiitluy. 



Inner side. 
Semimembranosus. 


In front. 

Femur. 

JLigamentum postieum. 
Popliteus. 



Behind. 

Popliteal vein. 

Internal popliteal nerve. 
Fascia. 


Outer side. 
Biceps. 


Peculiarities in point of division. Occasionally the popliteal artery divides prematurely into 
its terminal branches ; this division occurs most frequently opposite the knee-joint. 

Unusual branches . The artery sometimes divides into the anterior tibial and peroneal, the 
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posterior tibial being wanting, or very small In a single case, the popliteal was found to 
divide into three branches, the anterior and posterior tibial, and peroneal. 

Surgical Anatomy , Ligature of the popliteal artery is required in cases of wound of that 
vessel, but for aneurism of the posterior tibial, it is preferable to tie the superficial femoral. 
The popliteal may be tied in the upper or lower part of its course ; but in the middle of the 
ham the operation is attended with considerable difficulty, from the great depth of the artery, 
and from the extreme degree of tension of the lateral boundaries of the space. 

In order to expose the vessel in the upper part of its course, the patient should be placed 
in the prone position, with the limb extended. An incision about three inches in length 
should then be made* through the integument, along the posterior margin of the Semimem- 
branosus, and the fascia lata having been divided, this muscle must be drawn inwards, when 
the pulsation of the vessel will^ be detected with the finger j the nerve lies on the outer or 
fibufar side of the artery, the vein, superficial and also to its outer side ; the vein having been 
cautiously separated from the artery, the aneurism needle should be passed around the latter 
vessel from without inwards. 

To expose the vessel in the lower part of its course, where the artery lies between the two 
heads of the Gastrocnemius, the patient should be placed in the same position as in the pre- 
ceding operation. An incision should then he made through the integument in the middle 
line, commencing opposite the bend of the knee-joint, care being taken to avoid the external 
saphenous vein and nerve. After dividing the deep fascia, and separating some dense 
cellular membrane, the artery, vein, and nerve will be exposed, descending between the two 
heads of the Gastrocnemius. Some muscular bram lies of the popliteal should be avoided if 
possible, or if divided, tied immediately. The leg being now fieved, in order the more 
effectually to separate the two heads of the Gastrocnemius, the nerve should be drawn 
inwards and the vein outwards, and the aneurism lieedk passed between the artery and vein 
from without inwards. 


The branches of the popliteal artery are, the 

*- , f Superior 

Muscular < T i • c< i 
L Interior or Sural. 

Cutaneous. 

Superior external articular. 

Superior internal aitieular. 

Azygos articular. 

Inferior external articular. 

Inferior internal articular. 

Tlio mtpcrivlL muscular branches , two or three in number, arise from the upper 
part of the poprkeal artery, and are distributed to tlio Vastus extemus and flexor 
muscles of the tnjgli ; anastomosing with the inferior perforating, and terminal 
branches of tlio proftmda. 

Tlio inferior muscular (Sural) are two largo branches, which are distributed 
to the two beads of the Gastrocnemius and to the Plantaris muscle. They arise 
from the popliteal artonv opposite the knee-joint. 

Cutaneous branches desaand on each sido and in the middle of the limb, between 
the Gastrocnemius and integument; they arise separately from the popliteal 
artery, or from some of its branches, and supply the integument of tho calf. 

The superior articular arteries, two in number, arise one on either side of tho 
popliteal, and wind round the femur immediately above its condyles to the front 
of the knee-joint. The internal branch passes beneath tho tendon of the Adductor 
magnus, and divides into two, one of which supplies the Vastus internus, inoscu- 
lating with the anastomotica magna and inferior internal articular ; the other 
ramifies close to the surface of the femur, supplying it and tho knee-joint, and 
anastomosing with tho superior external articular artery. The external branch 
passes above the outer condyle, beneath the tendon of the Biceps, and divides into 
a superficial and deep branch : tho superficial branch supplies the Vastus externus, 
and anastomoses with the descending branch of the external circumflex artery ; the 
deep branch supplies the lower part of the femur and knee-joint, and forms an 
anastomotic arch across the bone with the anastomotica magna artery. 

The azygos articular is a small branch, arising from the popliteal artery 
opposite the bend of the knee-joint. It pierces the posterior ligament, and 
supplies the ligaments and synovial membrane in the interior of the articulation. 

The inferior articular arterics i two in number, arise from the popliteal, 
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beneath the Gastrocnemius, and wind round the head of the tibia, below the 
joint. The internal one passes below the inner tuberosity, beneath the internal 
lateral ligament, at the anterior border of which it ascends to the front and inner 
side of the joint, to supply the head of the tibia and the articulation of the knee. 
The external one passes outwards above the head of the fibula, to the front of the 
knee-joint, lying in its course beneath the outer head of the Gastrocnemius, the 
external lateral ligament, and the tendon of the Biceps muscle, and divides into 
branches, which anastomose with the inferior external articular artery, the superior 
articular arteries, and the recurrent branch of the anterior tibial. 


Anterior Tibial Artery. (Fig. 233.) 

The anterior tibial artery commences at the bifurcation of the popliteal, at the 
lower border of the Popliteus muscle, passes forwards between the two heads 
of the Tibialis postieus, and through the aperture left between the bones at the 
upper part of the interosseous membrane, to the deep part of the front of the leg; 
it then descends on the anterior surface of the interosseous ligament, and of the 
tibia, to the front of the ankle-joint, where it lies more superficially, and becomes 
the dorsalis pedis. A line diawn from the inner side of the head of the Sbtria to 
midway between the two malleoli will mark the course of the artery. 

Relations. In the upper two-thirds of its extent, it rests upon the interosseous 
ligament, to which it is connected by delicate fibrous arches thrown across it. 
In the lower third, upon the front of the tibia, and the anterior ligament of the 
ankle-joint. In the upper third of its course, it lies between tho Tibialis anticus 
and Extensor longus digitorum ; in tho middle third, between the Tibialis anticps 
and Extensor proprius pollicis. In the lower third, it is crossed by the tendon of 
the Extensor proprius pollicis, and lies between it and the innermost tendon of the 
Extensor longus digitorum. It is covered, in the upper two-thirds of its course*, 
b) tin* muscles which lie on either side of it, and by the deep fascia; in the lower 
third, by the integument, annular ligament, and fascia. 

The anterior tibial artery is accompanied by two veins (veme corn it os), which 
lie one on either side of the artery ; the anterior tibial nerve lies at first to its 
outer side, and about the middle of the leg is placed superficial to it ; at the lower 
part of the artery, the nerve is generally again on tin* outer side. 


Plan of the Relations of the Anterior Tibial Artery. 
In front. 

Integument, superficial and deep favour. 

Tibialis anticus (overlaps it in upper part of leg). 

Extensor longus digitorum I , , T 4l . 

Extensor proprius pollicis j ( 0Verla F ll sh - htl - v > 

Anterior tibial nerve. 


Outer side. 

Anterior tibial nerve. 
Extensor longus digitorum. 
Extensor proprius pollicis. 


Behind, 

Interosseous membrane. 

Tibia. 

Anterior ligament of ankle-joint. 

Peculiarities in Size, This vessel may be diminished in size, may be deficient to a greater or 
less extent, or may be entirely wanting, its place being supplied by perforating branches from 
the posterior tibial, or by the anterior division of the peroneal artery. 

Course . The artery occasionally deviates in its course towards the fibular side of the leg, 
regaining its usual position beneath the annular ligament at the front of the ankle. In two 
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Inner side . 

Tibialis anticus. 

Extensor proprius pollicis 
(crosses it at its lower 
part). 


Anterior 

Tibial. 
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inat&Dcee, the vessel has been found to approach the surface In the middle of the leg, being 
covered merely by the integument and fascia below that point 

Surgical Anatomy , The anterior tibial artery may be tied in the upper or lower part of the 

— The Popliteal, Posterior Tibial, 233 — Surgical Anatomy of the Anterior 

and Peroneal Arteries. Tibial and Dorsalis Pedis Arteries. 
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leg. In the upper part, the operation is attended with great difficulty, on account of the 
depth of the vessel from the surface. An incision, about four inches in length* should be 
made through the integument, midway between the spine of the tibia and the outer margin 
of the fibula, the fascia and intermuscular septum between the Tibialis antieus and Extensor 
longus digitorum being divided to the same extent The loot must bo flexed to relax these 
muscles, and they must be separated from each other by the finger. The artery is then 
exposed, deeply seated, lying upon the interrosseus membrane, the nerve lying externally, 
ana one of the venae comites on either side ; these must be separated from the artery before 
the aneurism needle is passed round it. 

To tie the vessel in the lower third of the leg above the ankle-joint, an incision about 
three inches in length should be made through the iutegument between the tendons of the 
Tibialis antieus and Extensor proprius pollicis muscles, the deep fascia being divided to the 
same extent ; the tendon on either side should be held aside, when the vessel will be seen 
lying upon the tibia, with the ner\e superficial to it, and one of the vena* comites on either 
side. 

In order to secure the artery over the instep, an incision should be made on the fibular side 
of the tendon of the Extensor proprius pollicis, between it and the innermost tendon of the 
long Extensor; the deep fascia having been divided, the artery will be exposed, the nerve 
lying either superficial to it, or to its outer side. 

The brandies of the anterior tibial artery are, tho 

Recurrent tibial. Internal malleolar. 

Muscular. External malleolar. 

The recurrent branch arises from tho anterior tibial, as Roon as that vessel has 
passed through the interosseous space ; it ascends in the Tibialis antieus muscle, 
and ramifies on the front and sides of tho knee-joint, anastomosing with tho 
articular brandies of the popliteal. 

The muscular branches are numerous ; they are distributed to the muscles which 
lie on either side of the vessel, some piercing the deep fascia to supply the in- 
tegument, others passing through the interosseous membrane, and anastomosing 
with branches of the posterior tibial and peroneal artories. 

The malleohir articles supply the ankle-joint. Tho internal arises about two 
indies above tho articulation, and passes beneath tho tendon of tho Tibialis antieus 
to the inner ankle, upon which it ramifies, anastomosing with branches of tho 
posterior tibial and internal plantar arteries. The external passes beneath tho 
tendons of the Extensor longus digitorum and Extensor proprius pollicis, and sup- 
plies the outer ankle, anastomosing with tho anterior peroneal artery, and with 
ascending branches from the tarsal branch of the dorsalis pedis. 


Dorsalis Pedis Artery. (Fig. 233 -) 

The dorsalis pedis, the continuation of the anterior tibial, passes forwards from 
the bend of the ankle along the tibial side of the foot to the back part of the first 
interosseous space, where it divides into two brandies, the dorsalis hallucis and 
communicating. 

li elation* , This vessel, in its course forwards, rests upon the astragalus, scaphoid, 
and internal cuneiform bones and the ligaments connecting them, being covered 
by the integument and fascia, and crossed near its termination by the innermost 
tendon of the Extensor brevis digitorum. On its tibial side is ihe tendon of the 
Extensor proprius pollicis ; on its fibular side y the innermost tendon of the Ex- 
tensor longus digitorum, and the termination of the anterior tibial nerve. It is 
accompanied by two veins. 
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Plan of the Relations of the Dorsalis Pedis Artert. 

In front . 

Integument and fascia. 

Innermost tendon of Extensor brevis digitorum. 

© Fibular side. 

Extensor longus digitorum. 
Anterior tibial nerve. 

Behind, 

Astragalus, 

Scaphoid, 

Internal cuneiform, 
and their ligaments. 

Peculiarities in Size. The dorsal artery of the foot may be larger than usual, to compensate 
for a deficient plantar artery j or it may be deficient in its terminal branches to the toes, 
which are then derived from the internal plantar; or its place may be supplied altogether by 
a large anterior peroneal artery. 

Position. This artery frequently curves outwards, lying external to the line between the 
middle of the ankle and the back part of the first interosseous space. 

Surgical Anatomy. This artery may be tied, by making an incision through the integu- 
ment, between two and three inches in length, on the fibular side of the tendon of the 
Extensor proprius pollicis, in the interval between it and the inner border of the short 
Extensor muscle. The incision should not extend further forwards than the back part of 
the first interosseous space, as the artery divides in that situation. The deep fascia being 
divided to the same extent, the artery will be exposed, the nerve lying upon its outer 
side. 

Branches . The branches of the dorsalis pedis are, the 

Tarsal. Dorsalis pollicis, or hallucis. 

Metatarsal. Communicating, 

Interosseous. 

The tarsal artenj arises from the dorsalis pedis, as that vessel crosses the 
scaphoid bone ; it passes in an arched direction outwards, lying upon the tarsal 
bones, and covered by the Extensor brevis digitorum ; it supplies that muscle and 
the articulations of tho tarsus, and anastomoses with branches from the metatarsal, 
external malleolar, peroneal, and external plantar arteries. 

The metatarsal arises a little anterior to the preceding ; it passes outwards to 
the outer part of the foot, over the bases of the metatarsal bones, beneath the 
tendons of the short Extensor, its direction being influenced by its point of 
origin ; and it anastomoses with the tarsal and external plantar arteries. This 
vessel gives off three branches, the interosseous, which pass forwards upon the 
three outer Dorsal interossei muscles, and* in the clefts between the toes, divide 
into two dorsal collateral branches for theWijoining toes. At the back part of 
each interosseous space these vessels receive the posterior perforating branches 
from the plantar arch ; and at the fore part of each interosseous space, they are 
joined by the anterior perforating branches, from the digital arteries. The outer- 
most interosseous artery gives off a branch which supplies the outer side of the 
little toe. 

The dorsalis hallucis runs forwards along the outer border of the first meta- 
tarsal bone, and, at the cleft between the first and second toes, divides into two 
branches, one of which passes inwards, beneath the tendon of the Extensor 
proprius pollicis, and is distributed to the inner border of the great toe ; the other 
branch bifurcating to supply the adjoining sid^s of the great and second toes. 

The communicating artery dips down in, to the sole of the foot, between the two 
heads of the first Dorsal interosseous muscle, and inosculates with the termination 
of the external plantar artery, to complete the plantar arch. It here gives off two 
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digital branches ; one runs along the inner side of the great toe, on its plantar 
surface ; the other passes forwards along the first metatarsal space, and bifurcates 
for the supply of the adjacent sides of the great and second toes. 

Posterior Tibial Artery. (Fig. 232.) s 

The posterior tibial is an artery of large size,, which extends obliquely down- 
wards from the lower border of the Popliteus muscle, along the tibial side of the 
leg, to the fossa between the inner ankle and the heel, where it divides beneath 
the origin of the Abductor pollicis, into the internal and external plantar arteries. 
At its origin it lies opposite the interval between the tibia and fibula ; as it 
descends, it approaches the inner side of the leg, lying behind the tibia, and, in 
the lower part of its course, is situated midway between the inner malleolus and 
the tuberosity of the os calcis. 

Relations. It lies successively upon the Tibialis posticus, the Flexor longus 
digitorum, the tibia and the back part of the ankle-joint. It is covered by the 
intermuscular fascia, which separates it above from the Gastrocnemius and Soleus 
muscles. In the lower third, where it is more superficial, it is covered only by 
the integument and fascia, and runs parallel with the inner border of the tendo 
Achillis. It is accompanied by two veins, and by the posterior tibial nerve, 
which lies at first to the inner side of the artery, but soon crosses it, and is, in 
the greater part of its course, on its outer side. 

Plan of the Relations of the Posterior Tibial Artery. 

In front. 

Tibialis posticus. 

Flexor longus digitorum. 

Tibia. 

Ankle joint. 

Inner side. / \ Outer side. 

Posterior tibial nerve, ^Tibia!^ ^ Posterior tibial nerve, 

upper third. \ a * / lower two-thirds. 


Behind. 

Gastrocnemius. 

Soleus. 

Deep fascia and integument. 

Behind, the Inner Ankle , the tendons and blood-vessels are arranged in the 
following order, from within outwards : — First, the tendons of the Tibialis posticus 
and Flexor longus digitorum, lying in the same groove, behind the inner mal- 
leolus, the former being the most internal. External to these is the posterior 
tibial artery, having a vein on either side ; and, still more externally, the posterior 
tibial nerve. About half an inch nearer the heel is the tendon of the Flexor 
longus pollicis. 

Peculiarities in Size. The posterior tibial is not unfrequently smaller than usual, or 
absent, its place being supplied by a large peroneal artery, which passes inwards at the 
lower end of the tibia, ana either joins the small tibial artery, or continues alone to the sole 
of the foot. 

Surgical Anatomy. The application of a ligature to the posterior tibial may be required 
in cases of wound of the sole of the foot, attended with great haemorrhage, when the vessel 
should be tied at the inner ankle. In cases of wound of the posterior tibial, it will be 
necessary to enlarge the wound so as to expose the vessel at the wounded point, except- 
ing where the vessel is injured by a punctured wound from the front of the leg. In cases 
of aneurism from wound of the artery low down, the vessel should be tied in the middle 
of the leg. But in aneurism of the posterior tibial high up, it would be better to tie the 
femoral artery. 

To tie the posterior tibial artery at the ankle, a semilunar incision should be made through 
the integument, about two inches and a half in length, midway between the heel and inner 
ankle, or a little nearer the latter. The subcutaneous cellular membrane having been 
divided, a strong and dense fascia, the internal annular ligament, is exposed. This ligament 



is continuous above with the deep fascia of the leg, covers the vessels and nerves, and is 
intimately adherent to the sheaths of the tendons. This having been cautiously divided 
upon a director, the sheath of the vessels is exposed, and being opened, the artery is seen 
with one of the venae comites on each side. The aneurism needle should be passed round 
the vessel from the heel towards the ankle, in order to avoid the posterior tibial nerve, care 
being at the same time taken not to include the venae comites. 

The vessel may also be tied in the lower third of the leg, by making an incision about 
three inches in length, parallel with the inner margin of the tendo Achillis. The internal 
saphenous vein being carefully avoided, the two layers of fascia must he divided upon a 
director, when the artery is exposed along the inner margin of the Flexor longus digitorum, 
with one of its vena) comites on either side, and the nerve lying external to it. 

To tie the posterior tibial in the middle of the leg, is a very difficult operation, on account 
of the great depth of the vessel from the surface, and its being covered hv the Gastrocnemius 
and Soleus muscles. The patient being placed in the recumbent position, the injured 
limb should rest on its outer side, the knee being partially bent, and the foot extended, so 
as to relax the muscles of the calf. An incision about four inches in length should then be 
made through the integument, along the inner margin of the tibia, taking care to avoid the 
internal sapnenous vein. The deep fascia having been divided, the margin of the Gas- 
trocnemius is exposed, and must be drawn aside, and the tibial attachment of the Soleus 
divided, a director being previously passed beneath it. The artery may now he felt pul- 
sating beneath the deep fascia, about an inch from the margin of the tibia. The fascia 
having been divided, and the limb placed in such a position as to relax the muscles of the 
calf as much as possible, the veins should be separated from the artery, and the aneurism 
needle passed round the vessel from without inwards, so as to avoid wounding the posterior 
tibial nerve. 

The branches of the posterior tibial artery are, the 

Peroneal. Nutritious. 

Anterior peroneal. Communicating. 

Muscular. Internal calcanean. 

The Peroneal Artery lies, deeply seated, along the back part of the fibular side 
of the leg. It arises from the posterior tibial, about an inch below the lower 
border of the Popliteus muscle, passes obliquely outwards to the fibula, and then 
descends along the inner border of that bone to the lower third of the log, where 
it gives off the anterior peroneal. It then passes across the articulation between 
the tibia and fibula, to the outer side of tlie os ealcis, supplying the neighbouring 
muscles and back of the ankle, and anastomosing with the external malleolar, 
tarsal, and external plantar arteries. 

Relations. This vessel rests at first upon tiie Tibialis posticus, and, in the 
greater part of its course, in the fibres of the Flexor longus pollicis, in a groove 
between the interosseous ligament and the bone. It is covered in the upper part 
of its course, by the Soleus and deep fascia ; below , by the Flexor longus pollicis. 

Plan of the Relations of the Peroneal Arlery. 

In front. 

Tibialis posticus. 

Flexor longus pollicis. 


Outer side, 
Fibula. 


Behind. 

Soleus. 
l)eep fascia. 

Flexor longus pollicis. 

frecuHatitM in Origin. The peroneal artery may arise three inches below the Popliteus, 
or from the posterior tibial high up, or even from the popliteal. 

Its Size is more frequently increased than diminished ; and then, it either reinforces the 
posterior tibial by its junction with it, or altogether takes the place of the posterior tibial 
in the lower part of the leg and foot, the latter vessel only existing as a short muscular 
branch. In those rare cases, where the peroneal artery is smaller than usual, a branch from 
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the posterior tibial supplies its place, and a branch from the anterior tibia! compensates for 
the diminished anterior peroneal artery. In one case, the peroneal artery has been found 
entirely wanting. 

The* anterior , peroneal is sometimes enlarged, and takes the place, of the dorsal artery of 
the foot. 

The peroneal artery, in its course, gives off branches to the Solous, Tibialis 
posticus. Flexor longus pollicis, and Peronei muscles, and a nutrient branch to 
the fibula. 

The Anterior Peroneal , the only named branch of the Peroneal artery, pierces 
the interosseous membrane, about two inches above the outer malleolus, to reach 
the fore part of the leg, and, passing down beneath the Peronius tertius to the 
outer ankle, ramifies on the front and outer side of the tarsus, anastomosing with 
the external malleolar and tarsal arterios. 

The nutrition s artery of the tibia arises from the posterior tibial near its origin, 
and after supplying a few muscular branches, enters the nutritious canal of that 
bone, which it traverses obliquely from above downwards. This is the largest 
nutrient artery of bone in the body. 

The muscular branches of the posterior tibial are distributed to the Soleus and 
deep muscles along the back of the leg. 

The communicating branch to the peroneal runs transversely across the back 
of the tibia, about two inches above its lower end, passing beneath the Flexor 
longus pollicis. 

The internal calcanean consist of several large bifiiiohoH, which arise from 
the posterior tibial just before its division ; (hey are distributed to the fat and 
integument behind tin* tendo Achillis and about the heel, and to the muscles on 
tin* inner side of the sole, anastomosing with the peroneal and internal malleolar 
arteries. 

The Internal Plantar Artery (figs. 234, 235), much smaller than the external, 
passe* forwards along the inner side of the foot. It is at first situated above the 
Abductor pollicis, and then between it and the Flexor brevis digitorum, both of 
which it supplies. At the base of the first metatarsal bone, where it has become 
much diminished in size, it passes along the inner border of the great toe, inoscu- 
lating with its digital brandies. 

The External Plantar Artery, much larger than the internal, passes obliquely 
outwards and forwards to the base of the fifth metatarsal bone. It then turns 
obliquely inwards to the interval between the bases of the first and second meta- 
tarsal bones, where it inosculates with the communicating branch from the dorsalis 
pedis artery, thus completing the plantar arch. As this artery passes outwards, it 
is at first placed lad ween the os caleis and Abductor pollicis, and then between 
the Flexor brevis digitorum and Flexor accessorius ; and as it'tpasses forwards 
to the base of (be little* toe, it lies more superficially between the Flexor brevis 
digitorum and Abductor minimi digiti, covered by the deep fascia and integument. 
The remaining portion of the vessel is deeply situated : it extends from the base 
of the metatarsal bone of the little toe to the back part of flu* iirsf interosseous 
space, and forms the plantar arch ; it is convex forwards, lies upon the Interossei 
muscles, opposite the tarsal ends of the metatarsal hones, and is covered by the 
Adductor pollicis, the flexor tendons of the toes, and the Lumbrioalos. 

Branches. The plantar arch, besides distributing numerous branches to the 
muscles, integument, and fasciae in the sole, gives off the following branches: 

Posterior perforating. Digital — Anterior perforating. 

The Posterior Perforating are three small branches, which ascend through the 
back part of the three outer interosseous spaces, between the heads of the Dorsal 
interossei muscles, and anastomose with the interosseous branches from the meta- 
tarsal artery. 

The Digital Branches are four in number, and supply the three outer toes and 
half the second toe. The first passes outwards from the outer side of the plantar arch, 
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and is distributed to the outer side of the little toe, passing in its course beneath 
the Abductor and short Flexor muscles. The second , third, and fourth run for- 
wards along the metatarsal spaces, and on arriving at the clefts between the toes, 
divide into collateral branches, which supply the adjacent sides of the three outer 
toes and the outer side of the second. At the bifurcation of the toes, each digital 
artery sends upwards, through the fore part of the corresponding metatarsal space, 
a small branch, which inosculates with the interosseous branches of the metatarsal 
artery. These are the anterior perforating branches. 

From the arrangement already described of the distribution of the vessels to 
the toes, it will be seen that both sides of the three outer toes, and the outer side 


234. — The Plantar Arteries. 
Superficial View. 


235. — The Plantar Arteries. 
Deep View. 




of the second toe, are supplied by branches from Ihe plantar arch ; both sides of 
the great toe, and the inner side of the second, being supplied by the dorsal artery 


Pulmonary Artlry. 

The pulmonary artery conveys the venous blood from the right side of the heart 
to the lungs. It is a short wide vessel, about two inches in length, arising from 
the left side of the base of the right ventricle, in front of the aorta. It ascends 
obliquely upwards, backwards, and to the left side, as far as the under surface of 
the arch of the aorta, where it divides into two branches of nearly equal size, the 
right and left pulmonary arteries. 

Relations . The greater part of this vessel is contained, together with the 
asoending part of the arch of the aorta, in the pericardium, being enclosed with it 
in a tube of serous membrane, continued upwards from the base of the heart, 
and has attached to it, above, the fibrous layer of the membrane. Behind, it 
rests at first upon the ascending aorta, and higher up lies in front of the left auricle. 
On either side of its origin is the appendix of the corresponding auricle, and a 
coronary artery ; and higher up it passes to the left side of the ascending aorta. 
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A little to the left of its point of bifurcation, it is connected to the under surface 
of the arch of the aorta by a short fibrous cord, the remains of a vessel peculiar 
to foetal life, the ductus arteriosus. 

The right pulmonary artery , longer and larger than the left, runs horizontally 
outwards, behind the ascending aorta and superior vena cava, to the root of the 
right lung, where it divides into two branches, of which the lower, which is 
the larger, supplies the lower lobe ; the upper giving a branch to the middle 
lobe. 

The left pulmonary artery , shorter but somewhat smaller than the right, passes 
horizontally in front of the descending aorta and left bronchus to the root of the 
left lung, where it divides into two branches for the two lobes. 

The terminal branches of the pulmonary artery will be described with the 
anatomy of the lung. 


The author has to acknowledge valuable aid derived from the following works: — 
Harrison’s * Surgical Anatomy of the Arteries of the Human body.’ Dublin, 18*4. — 
Kichard Quain’s ‘Anatomy of the Arteries of the Human Body.’ London, 1844. — Sibson’s 
‘ Medical Anatomy ; ’ and the other works on General and Microscopic Anatomy before 
referred to. 



Of the Veins. 


T HE Veins are the vessels which serve to return the blood from the capillaries of 
the different parts of the body to the heart. They consist of two distinct sets 
of vessels, the pulmonary and systemic. 

The Pulmonary Veins, unlike other vessels of this kind, contain arterial blood, 
which they return from the lungs to the left auricle of the heart. 

J The Systemic Veins return the venous blood from the body generally to the 
right auricle of the heart. 

The Portal Vein , an appendage to the systemic venous system, is confined to the 
abdominal cavity, returning the venous blood from the viscera of digestion, and 
carrying it to the liver by a single trunk of large s 4 ze, the vena portae. From this 
organ, the same blood is conveyed to the inferior vena cava by means of the hepatic 
veins. 

*, The veins, like the arteries, are found in nearly every tissue of the body. They 
commence by minute plexuses, which communicate with the capillaries. The 
branches which have their commencement in these plexuses unite together into 
trunks, and these, in their passage towards the heart, constantly increase in size as 
they receivo branches, and join other veins similar in size to themselves. Tlio 
veins are larger and altogether more numerous than the arteries ; hence, the entiro 
capacity of the venous system is much greater than that of the arterial ; the pul- 
monary veins excepted, which do not exceed in capacity the pulmonary arteries. 
From the combined area of the smaller venous branches being greater than the 
main trunks, it results, that the venous system represents a cone, the summit of 
which corresponds to the heart ; its base to the circumference of the body. In 
form, the veins are not perfectly cylindrical like the arteries, their walls being 
collapsed when empty, and the uniformity of their surface being interrupted at 
intervals by slight contractions, which indicate the existence of valves in their 
interior. They usually retain, however, the same calibre as long as they receive 
no branches. 

The veins communicate very freely with one another, especially in certain regions 
of the body ; and this communication exists between the larger trunks as well as 
botween the smaller branches. Thus, in the cavity of the cranium, and between 
the veins of the nook, whore obstruction wonui be attended with imminent danger 
to the cerebral venous system, avo find that the sinuses and larger veins have 
large and very frequent anastomoses. The same free communication exists 
between the veins throughout the whole extent of the spinal canal, and between 
the veins composing the various venous plexuses in the abdomen and pelvis, as the 
spermatic, uterine, vesical, prostatic, etc. 

xl The veins are subdivided into three sets : superficial, deep, and sinuses. 

* The Superficial or Cutaneous Veins are found between the layers of superficial 
fascia, immediately beneath the integument; they return the blood from these 
structures, and communicate with the deep veins by perforating the deep 
fascia. 

4 The Deep Veins accompany the arteries, and are usually enclosed in the same 
sheath with those vessels. In the smaller arteries, as the radial, ulnar, brachial, 
tibial, peroneal, they exist generally in pairs, one lying on each side of the vessel, 
and are called vence comites. The larger arteries, as the axillary, subclavian, 
popljteal, and femoral, have usually only one accompanying vein. In certain 
organs of the body, however, the deep veins do not accompany the arteries ; for 
instance, the veins in the skull and spinal canal, the hepatic veins in the livgr, and 
the larger veins returning blood from the osseous tissue. & 
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J Sinuses are venous channels, which, in their structure and mode of distribution, 
differ altogether from the veins. They are found only in the interior of the skull, 
and are formed by a subdivision of the layers of tho dura mater ; their outer coat 
consisting of fibrous tissue, their inner of a serous membrane continuous with the 
serous membrane of the veins. 

v Veins have thinner walls than arteries, the difference in thickness being due to 
the small amount of elastic and muscular tissues which the veins contain. The 
superficial veins usually have thicker coats than the deop veins, and the veins of 
the lower limb are thicker than those of the upper. 

^ Veins are composed of three coats : internal, middle, and external. 

The internal coat is similar in structure to that of the artorics. In the smallest 
veins, it consists of epithelium and nucleated connective tissue, arranged so as to 
form an outer and an inner layer ; the latter, which is the thinnest, being the centre 
lamina of this coat. As these vessels approach the capillaries, the epithelium and 
outer layer of connective tissue become gradually lost. On the contrary, in the 
veins of rather larger size, there is superadded a layer of muscular fibre-cells, a 
circular fibrous coat, with areolar elastic tissue beneath the epithelium, and in the 
muscular and external coats. In middle-sized veins, the internal coat consists of 
epithelium supported on one or more striped nucleated lamellae, external to which 
is a layer of elastic fibrous tissue. In the veins of the gravid uterus, and in the 
long saphenous and popliteal veins, muscular tissue is one of the component parts 
of the inner coat. In the largest veins, as the inferior vena cava, the trunks of the 
hepatic, and in the innominate veins, the internal coat has a similar structure to 
that described above ; but is somewhat thicker, owing to iho increase in the 
number of the striped lamellae, and the greater thickness of the elastic fibrous 
coat. 

The middle, coat is thin, and differs in structure from the middle coat of arteries 
in containing a smaller amount of elastic and muscular tissues, and more connective 
tissue. In the smallest veins, as already mentioned, it consists merely of a thin 
layer of nucleated connective tissue, the fibres of which run in a longitudinal 
direction; to which is added, in those of rather larger size, a layer of muscular 
tissue, the cells of which are disposed transversely. In middle-sized veins, such 
as the cutaneous and deep veins of the limbs, as far as the brachial and popliteal, 
and the visceral veins, the middle coat is of a reddish-yellow colour, remarkablo 
for its great thickness, being more developed than the same coat in the largo veins. 
It consists of a thick inner layer of connective tissue with elastic fibres, having 
intermixed in some veins a transverse layer of muscular fibres ; and an outer layer 
consisting of longitudinal elastic lamella), varying from five to ten in number, 
alternating with layers of transverse muscular fibres and connective tissue, which 
resembles somewhat in structure the middle coat of large arteries. In tho large 
veins, as in the commencement of the vena portae, in the upper part of the 
abdominal portion of the inferior vena cava, and in the large hepatic trunks 
within the liver, the middle coat is thick, and its structure similar to that of the 
middle coat in medium-size veins ; but its muscular tissue is scanty, and the longi- 
tudinal elastic networks less distinctly lamellated. The muscular tissue of this 
coat is best marked in the splenic and portal veins, it is absent in certain parts 
of the vena cava below the liver, and wanting in the subclavian vein and terminal 
parts of the two cavee. 

The external coat is usually the thickest, increasing in thickness with the size 
of the vessel ; it is similar in structure to the external coat of arteries ; but its 
chief peculiarity is, that in some veins it contains a longitudinal network of mus- 
cular fibres. In the smallest veins, it consists of a thick layer of nucleated con- 
nective tissue. In middle-sized veins, it is much thicker than the middle coat, 
and consists of elastic and connective tissues, the fibres of which are longitudinally 
arranged. In the largest veins, this coat is from two to five times thicker than 
the middle coat, and contains a large number of longitudinal muscular fibres. 
This is most distinct in the hepatic part of the Inferior .vena cava, and at the 
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te rmina tion of tliat vein in the heart ; in the tranks of the hepatic veins ; in all the 
large tranks of the vena portae ; in the splenic, superior mesenteric, external iliac, 
renal, and azygos veins. Where the middle coat is absent, this muscular layer 
extends as far as the inner coat. In the renal and portal veins, it extends through 
the whole thickness of the outer coat ; but in the other veins mentioned, a layer of 
connective and elastic tissues are found external to the muscular fibres. All the 
large veins which open into the heart, are covered for a short distance by a layer 
of muscular tissue continued on to them from the heart. 

Muscular tissue is wanting in the veins : — i . Of the maternal part of the placenta. 
2. In most of the cerebral veins and sinuses of the dura mater. 3. In the veins 
of the retina. 4. In the veins of the cancellous tissue of bones. 5. In the venous 
spaces of the corpora cavernosa. The veins of the above-mentioned parts consist 
of an internal epithelial lining, supported on one or more layers of Igfeolar 
tissue. H*. 

Most veins are provided with valves, which serve to prevent the reflux of the 
blood. They are formed by a reduplication of the middle and inner coats, and 
consist of connective tissue and elastic fibres, covered on both surfaces by epithe- 
lium ; their form is semilunar. They are attached by their convex edge to the 
wall of the vein ; the concave margin is free, directed in the course of the venous 
current, and lies in close apposition with the wall of the vein as long as the current 
of blood takes its natural course ; if, however, any regurgitation takes place, the 
valves become distended, their opposed edges are brought into contact, and the 
current is intercepted. Most commonly two such valves are found, placed opposite 
one another, more especially in the smaller veins, or in the larger trunks at the 
point where they are joined by small branches ; occasionally th^re are three, and 
sometimes only one. The wall of the vein immediately above the point of attach- 
ment of each segment of the valve is expanded into a pouch or sinus, which 
gives to the vessel, when injected or distended with blood, a knotted appearance. 
The valves are very numerous in the veins of the extremities, especially the lower 
ones, these vessels having to conduct the blood against the force of gravity. They 
are absent in the very small veins, also in the venae cavee, the hepatic vein, portal 
vein and its branches, the renal, uterine, and ovarian veins. A few valves are found 
in the spermatic veins, and one also at their point of junction with the renal vein 
and inferior cava in both sexes. The cerebral and spinal veins, the veins of the 
cancellated tissue of bone, the pulmonary veins, and the umbilical vein and its 
branches, are also destitute of valveB. They are occasionally found, few in number, 
in the azygos and intercostal veins. 

The veins are supplied with nutrient vessels, vasa vasorum , like the arteries ; 
but nerves are not generally found distributed upon them. The only vessels upon 
which they have at present been traced, are the sinuses of the dura mater ; the 
spinal veins ; the venae cavae ; the common jugular, iliac, and crural veins ; and the 
hepatic veins. (Kolliker.) Jf 

The veins may be arranged into three groups : — 1. Those of the head and neck, 
upper extremity, and thorax, which terminate in the superior vena cava. 
2. Those of the lower limb, pelvis, and abdomen, which terminate in the inferior 
vena cava. 3. The cardiac veins, which open directly into the right auricle of the 
heart. 

^ Veins of the Head and Neck. 

The veins of the head and neck may be subdivided into three groups : — 1. The 
veins of the exterior of the head. 2. The veins of the neck. 3. The veins of the 
diploe and interior of the cranium. 

\4 The veins of the exterior of the head are, the 

Facial. Temporo-maxillary. 

Temporal. Posterior auricular. 

^ Internal maxillary. Occipital. 

A 



-HEAD AND FACE 


The Facial Vein passes obliquely across the side of the face, extending from 
the inner angle of the orbit, downwards and outwards, to the anterior margin of 
the Masseter muscle. It lies to the outer side of the facial artery, and is not so 
tortuous as that vessel. It commences in the frontal region, where it is called the 
jrontal vein ; at the inner angle of the eye it has received the name of the antjulai 
tein; and from this point to its tei initiation is caiiod the Jamil it in 


-Veins of the I! pad and Neck. 



The frontal vem commences on the anterior part of the skull, by a venous plexus, 
which communicates with the anterior branches of the temporal vein , the veins 
converge to form a single trunk, which runs downwards near the middle line of the 
forehead parallel with the vem of the opposite side, and unites with it at the root 
of the nose, by a transverse trunk, called the nasal arch Occasionally the frontal 
veins join to form a smgle trunk, which bifurcates at the root of the nose into the 
two angular veins. At the nasal arch the branches diverge, and run along the side 
of the root of the nose. The frontal vem as it descends npon the forehead, 
receives the supraorbital vem ; the dorsal veins of the nose terminate in the nasal 
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arch ; and the angular vein receives the veins of the ala nasi on its inner side, 
and the superior palpebral veins on its outer side ; it moreover communicates with 
the ophthalmic vein, which establishes an important anastomosis between this 
vessel and the cavernous sinus. „ 

The facial vein commences at the inner angle of the orbit, being a continuation 
of the angular vein. It passes obliquely downwards and outwards, beneath the 
great zygomatic muscle, descends along the anterior border of the Masseter, 
crosses over the body of the lower jaw, with the facial artery, and, passing 
obliquely outwards and backwards, beneath the Platysma and cervical fascia, 
unites with a branch of communication from the temporo-maxillary vein, to form 
a trunk of large size which enters the internal jugular. 

y Branches, The facial vein receives, near the angle of the mouth, communi- 
cating branches from the pterygoid plexus. It is also joined by the inferior 
palpebral, the superior and inferior labial veins, the buccal veins from the cheek, 
and the masseteric veins. Below the jaw, it receives the submental, the inferior 
palatine, which returns the blood from tko plexus around the tonsil and soft 
palate ; the submaxillary vein, which commences in the submaxillary gland ; and 
lastly, the ranine vein. 

r The Temporal Vein commences by a minute plexus on the side and vertex of 
the skull, which communicates with the frontal vein in front, the corresponding 
vein of the opposite side, and the posterior auricular and occipital veins behind. 
From tliis network, anterior and posterior branches are formed which unite above 
the zygoma, forming the trunk of the vein. This trunk is joined in this situation 
by a large vein, the middle temporal, which receives the blood from the substance 
of the Temporal muscle and pierces the fascia at the upper border of the zygoma 
The temporal vein then descends between the external auditory meatus and the 
condyle of the jaw, enters the substance of the parotid gland, and unites with the 
internal maxillary vein, to form the temporo-maxillary. 

Branches, The temporal vein receives in its course some parotid veins, an 
articular branch from the articulation of the jaw, anterior auricular veins from 
the external ear, and a vein of large size, the transverse facial, from the side of 
the face. 

The Jnternal Ma.rilhiri/ Vein is a vessel of considerable size, receiving branches 
which correspond with those of the internal maxillary arteiy. Tlius it receives 
the middle meningeal veins, the deep temporal, the pterygoid, masseteric, and 
buccal, somo palatine veins, and the inferior dental. Tlieso branches form a 
large plexus, the pttrtygoid, which is placed between the Temporal and External 
pterygoid, and partly between the Pterygoid muscles. This plexus communicates 
very freely with the facial vein, and with the cavernous sinus, by branches 
through the base of the skull. The trunk of the vein then passes backwards, 
behind the nock of the lower jaw, and unites with the temporal vein, forming the 
ten^poro-maxillary. 

The Temporo- Mamillary Vein , formed by the union of the temporal and internal 
maxillary vein, descends in the substance of the parotic gland, between the 
ramus of the jaw and the Sterno-mastoid muscle, and divides into two branches, 
one of which passes inwards to join the facial vein, the other is continuous 
with the external jugular. It receives near its termination the posterior auricular 
vein. 

The Posterior Auricular Vein commences upon the side of the head, by a 
plexus which communicates with the branches of the temporal and occipital veins. 
The vein descends behind the external ear and joins the temporo-maxillary, just 
before that vessel terminates in the external jugular. This vessel receives the 
stylo-mastoid vein, and some branches from the back part of the external ear. 

The Occipital Vein commences at the back part of the vertex of the skull, by 
A plexus in a similar manner with the other veins. It follows the course of the 
occipital artery, passing deeply beneath the muscles of the back part of the neck, 
terminates in the internal jugular, occasionally in the external jugular. As 
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this vein passes opposite the mastoid process, it receives the mastoid vein, which 
establishes a communication with the lateral sinus. 


Veins of the Neck. 

The veins of the neck, which return the blood from the head and face, are 
the 

External jugular. Anterior jugular. 

Posterior external jugular. Internal jugular. 

Vertebral. 

The External Jugular Vein receives the greater part of the blood from the 
exterior of the cranium and deep parts of the lace, being a continuation of the 
temporo-maxillary and posterior auricular veins. It commences in the substance 
of the parotid gland, on a level with the angle of the lower jaw, and runs perpen- 
dicularly down the neck, in the directum of a line drawn from the angle of the 
jaw to the middle of the clavicle. In its course, it crosses the Sterno-mastoid 
muscle, and runs parallel with its posterior border as far as its attachment to the 
clavicle, where it perforates the deep fascia, and terminates in the subclavian 
vein, on the outer side of the internal jugular. In the neck, it is separated from 
the Sterno-mastoid by the anteiior layer of the deep cervical fascia, and is 
covered by the Platysma, the superficial fascia, and the integument. This vein 
is crossed about its centre by the superficial cervical nerve, and its upper half iH 
accompanied by the auricularis magnus nerve. The external jugular vein varies 
in size, hearing an inverse proportion to that of the other veins of the neck : it is 
occasionally double. It is provided with two pairs of valves, the lower pair being 
placed at its entrance into the subclavian vein, the upper pair in most cases about 
au inch and a half' above the clavic le. These valves do not prevent the regurgita- 
tion of the blood, or the passage of injection from below upwards.* 

lUanchis. This vein receives the occipital occasionally, the posterior external 
jugular, and, near its termination, the suprascapular and transverse cervical veins. 
It communicates with the anterior jugular, and, in the substance of the parotid, 
receives a large branch of communication from the* internal jugular. 

The Posfntor E denial Jugular V< in returns the blood from the integument 
and superficial muscles in the upper and back part of the nock, lying between 
the Splenius and Trapezius muscles. It runs down the back part of the neck, and 
opens into the external jugular just below the middle of its course. 

The A nf trior Jugular Vein collects the blood from the integument and muscles 
in the middle of the anterior region of the neck. It passes down between the 
median line and the anterior border of the Sterno-mastoid, and, at the lower part 
of the neck, passes beneath that muscle to open into the subclavian vein, near the 
termination of the external jugular. This vein varies considerably in size, bearing 
almost always an inverse proportion to the external jugular. Most frequently 
there are two anterior jugulars, a right and left ; but occasionally only one. This 
vein receives some laryngeal branches, and occasionally an inferior thyroid vein. 
Just above the sternum, the two anterior jugular veins communicate by a 
transverse trunk, which receives branches from the inferior thyroid yeins. It also 
communicates with the external and with the internal jugular. There are no 
valves in this vein. 

The Internal Jugular Vein collects the blood from the interior of the cranium, 
from the superficial parts of the face, and from the neck. It commences at the 
jugular foramen, in the base of the skull, being formed by the coalescence of the 
lateral and inferior petrosal sinuses. At its origin it is somewhat dilated, and 
this dilation is called the sinus, or gulf of the internal jugular vein. It runs down 

* The student may refer to an interesting paper by Dr. Struthers , i On Jugular Vene- 
section in Asphyxia, Anatomically and Exjpenmentally Considered, including the Demon- 
stration of Valves in the Veins of the Neck/ in the Edinburgh Medical Journal, for 
November, 1856. 



the ride of the neck in a vertical direction, lying at first on the outer ride of the 
internal carotid, and then on the outer side of the common carotid, and at the 
root of the neck unites with the subclavian vein, to form the vena innominata. 
The internal jugular vein, at its commencement, lies upon the Rectus lateralis, 
behind, and at the outer side of the internal carotid, and the eighth and ninth 
pairs of nerves ; lower down, the vein and artery lie upon the same plane, the 
glosso- pharyngeal and hypoglossal nerves passing forwards between them ; the 
pneumogastric descends between and behind them, in the same sheath ; and the 
spinal accessory passes obliquely outwards*, behind the vein. At the root of 
the neck the vein of the right side is placed at a little distance from the artery ; 
on the left side, it usually crosses it at its lower part. The right internal jugular 
vein crosses the first part of the subclavian artery. This vein is of considerable 
size, but varies in different individuals, the left one being usually the smaller. It 
is provided with a pair of valves, which are placed at its point of termination, or 
from half to three quarters of an inch above it. 

Branches. This vein receives in its course the facial, lingual, pharyngeal, 
superior and middle thyroid veins, and sometimes the occipital. At its point of 
junction with the branch common to the temporal and facial veins, it becomes 
greatly increased in size. 

The lingual veins commence on the dorsum, sides, and under surface of tlie 
tongue, and passing backwards, following the course of the lingual artery and its 
branches, terminate in the internal jugular. 

The pharyngeal vein commences in a minute plexus, the pharyngeal, at the 
back part and sides of the pharynx, and after receiving meningeal branches, and 
the Vidian and spheno-palatine veins, terminates in the internal jugular. It 
occasionally opens into the facial, lingual, or superior thyroid vein. 

The superior thyroid vein commences in the substance and on the sui*face of the 
thyroid gland, by branches corresponding with those of the superior thyroid 
artery, and terminates in the upper part of the internal jugular vein. 

The middle thyroid vein collects the blood from the lower part of the lateral lobe 
of the thyroid gland, and, being joined by some branches from the larynx and 
trachea, terminates in the lower part of the internal jugular vein. 

The occipital vein has been described above. 

The Vertebral Vein commences in the occipital region, by numerous small 
branches, from the deep muscles at the upper and back part of the neck, passes 
outwards, and enters the foramen in the transverse process of the atlas, and 
descends by the side of the vertebral artery, in the canal formed by the transverse 
processes of the cervical vertebra). Emerging from the foramen in the transverse 
process of the sixth cervical, it terminates at the root of the neck in the back 
part of the innominate vein near its origin, its mouth being guarded by a pair of 
valves. On the right side, it crosses the first part of the subclavian artery. 
This vein, in the lower part of its course, occasionally divides into two branches, 
one^ of which emerges with the artery at the sixth cervical vertebra ; the other 
escapes through the foramen in the seventh cervical. 

Branches . The vertebral vein receives in its course the posterior condyloid vein, 
muscular branches from the muscles in the pre vertebral region ; dorsi-spinal 
veins, from the back part of the cervical portion of the spine ; meningo-rachidian 
veins, from the interior of the spinal canal ; and lastly, the ascending and deep 
cervical veins. 

Veins of the DiploB. 

Tl^e diploe of the cranial bones is channelled, in the adult, by a number of 
tortuous canals, which are lined by a more or less complete layer of compact 
tissue. The veins they contain are large and capacious, their walls being thin, 
and formed only of epithelium, resting upon a layer of elastic tissue, and they 
present, at irregular intervals, pouch-like dilatations, or cuh de sac , which serve 
as reservoirs for the blood. These are the veins of the diploe : they can only be 
displayed by removing the outer table of the skull. 



In adult life, as long as the cranial bones are distinct and separable, these veins 
are confined to the particular bones ; but in old age, when the sutures are united, 
they communicate with each other, and increase in size. These vessels commu- 
nicate, in the interior of the cranium, with the meningeal veins, and with the 
sinuses of the dura mater; and on the exterior of the skull, with the veins 
of the pericranium. They are divided into the frontal , which opens into the 

237. — Veins of the Piploe, as displayed by the Removal of the 
< >utcr Table of the Skull. 



supraorbital vein, b) an aperture at the supraorbital notch ; the anterior 
temporal, which is confined chiefly to the frontal bone, and opens into one of the 
deep temporal veins, after escaping by an aperture in the great, wing of the 
sphenoid ; the posterior femjnnttl, which is confined to the parietal bone, and termi- 
nates in the lateral sinus by an aperture at the posterior inferior angle of the 
parietal bone; and the orripital , which is confined to the occipital bone and opens 
either into the occipital vein, or the occipital sinus. 


Cerebral Veins. 

The Cerebral Veins are remarkable for the extreme thinness of their coats, in con- 
sequence of the muscular tissue in them being wanting, and for the absence of 
valves. They may be divided into two sets, the superficial, which are placed on 
the surface, and the deep veins, which occupy the interior of the organ. 

The Superficial Cerebral Veins ramify upon the surface of the brain, being 
lodged in the sulci, between the convolutions, a few running across the convolu- 
tions. They receive branches from the substance of the brain, and terminate in 
the sinuses. They are named, from the position they occupy, superior, inferior, 
internal, and external. 

The Superior Cerebral Veins, seven or eight in number on each side, pass 
forwards and inwards towards the great longitudinal fissure, where they receive 
the internal cerebral veins, which return the blood from the convolutions of the 
flat surface of the corresponding hemisphere ; near their termination, they 
become invested with a tubular sheath of the arachnoid membrane, and open into 
the superior longitudinal sinus, in the opposite direction to the course of the 
blood. 
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The Inferior Anterior Cerebral Veins commence on the under surface of the 
anterior lobes of the brain, and terminate in the cavernous sinuses. 

The Inferior Lateral Cerebral Veins commence o n the lateral parts of the 
hemispheres, and at the base of the brain : they unite to form from three to five 
veins, Which open into the lateral sinus from before backwards. 

The Inferior Median Cerebral Veins , which are very large, commence at the fore 
part of the under surface of the cerebrum, and from the convolutions of the posterior 
lobe, and terminate in the straight sinus behind the venae Galeni. 

The Beep Cerebral , or Ventricular Veins (venae Galeni), are two in number, one 
from the right, the other from the left, ventricle. They are each formed by two 
veins, the vena corporis striati, and the choroid vein. They run backwards, 
parallel with one another, enclosed within the velum interpositum, and pass out of 
the brain at the great transverse fissurC, between the under surface of the corpus 
callosum and the tubercula quadrigemina, to enter the straight sinus. 

The vena corporis striati commences in the groove between the corpus striatum 
and thalamus opticus, receives numerous veins from both of these parts, and unites 
behind the anterior pillar of the fornix with the choroid vein, to form one of the 
vence Galeni. 

The choroid vein runs along the whole length of the outer border of the choroid 
plexus, receiving veins from the hippocampus major, the fornix and corpus callosum, 
and unites, at the anterior extremity of the choroid plexus, with the vein of the 
corpus striatum. 

The Cerebellar Veins occupy the surface of the cerebellum, and are disposed 
in three sets, superior, inferior, and lateral. The superior pass forwards and 
inwards, across the superior vermiform process, and terminate in the straight 
sinus : some open into the vence Galeni. The inferior cerebellar veins, of large 
size, run transversely outwards, and terminate by two or three trunks in the 
lateral sinuses. The lateral anterior cerebellar veins, terminate in the suj^erior 
petrosal sinuses. 


Sinuses of the Dura Mater. 

The sinuses of the dura mater are venous channels, analogous to the veins, 
their outer coat being formed by the dura mater ; their inner, by a continuation 
of the serous membrane of the veins. They are twelve in number, and are 
divided into two sets. I. Those situated at the upper and back part of the skull. 
2. Those at the base of the skull. The former are the 

Superior longitudinal. Straight sinus. 

Inferior longitudinal. Lateral sinuses. 

Occipital sinuses. 

The Superior Longitudinal Sinus occupies the attached margin of the falx 
cerebri. Commencing at the crista Galli, it runs from before backwards, groov- 
ing tlie inner surface of the frontal, the adjacent margins of the two parietal, 
and the superior division of the crucial ridge of the occipital bone, and terminates 
by dividing into the two lateral sinuses. This sinus is triangular in form, 
narrow in front, and gradually increasing in size as it passes backwards. On 
examining its inner surface, it presents the internal openings of the cerebral 
veins, which run, for the most part, from behind forwards, and open chiefly at 
the back part of the sinus, their orifices being concealed by fibrous areoke ; nume- 
rous fibrous bauds ( chordae Will is ii) are also seen, which extend transversely across 
the inferior angle of the sinus ; and lastly, some small, white, projecting bodies, 
the glandulfie Pacchioni. This sinus receives the superior cerebral veins, numerous 
veins from the diploe and dura mater, and, at the posterior extremity of the sagittal 
suture, the parietal veins from the pericranium. 

The poiut where the superior longitudinal and lateral sinuses are continuous is 
called the confluence of the sinuses , or the torcular HeropMlL It presents a 
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considerable dilatation, of very irregular form, and is the point of meeting of 
six sinuses, the superior longitudinal, the two lateral, the two occipital, and the 
straight. 

The Inferior Longitudinal Sinus, more correctly described as the inferior longitu- 
dinal vein, is contained in the posterior part- of the free margin of the falx cerebri. 
It is of a circular form, increases in size as it passes backwards, and" terminates in 
the straight sinus. It receives several veins from the falx cerebri, and occasionally 
a few from the flat surface of the hemispheres. 

The Straight Sinus is situated at the line of junction of the falx cerebri with the 
tentorium. It is triangular in form, increases in size as it proceeds backwards, 
and runs obliquely downwards and backwards from the termination ot the inferior 
longitudinal sinus to the torcular Herophili. Besides the inferior longitudinal 
sinus, it receives the vena? Galeni, the inferior median cerebral veins, and the 
superior cerebellar. A few transverse bands cross its interior. 


238. — Vertical Section of the Skull, showing the Sinuses of the Dura Mater. 



The Lateral Stiluses are of large size, and are situated in the attached margin of 
the tentorium cerebelli. They commence at the torcular Herophili, and passing 
horizontally outwards to the base of the petrous portion of the temporal bone, 
curve downwards and inwards on each side to reach the jugular foramen, where 
they terminate in the internal jugular vein. Each sinus rests, in its course, upon 
the inner surface of the occipital, the posterior inferior angle of the parietal, the 
mastoid portion of the temporal, and on the occipital again just before its ter- 
ruination. These sinuses are of unequal size, the right being the larger, and they 
increase in size as they proceed from behind forw ards. The horizontal portion is 
of a triangular form, the curved portion semi-cylindrical ; their inner surface is 
smooth, and not crossed by the fibrous bands found in the other sinuses. These 
sinuses receive blood from the superior longitudinal, the straight, and the occipital 
sinuses; and in front they communicate with the superior and inferior petrosal. 
They communicate with the veins of the pericranium by means of the mastoid and 
posterior condyloid veins, and they receive the inferior cerebral and inferior cere- 
bellar veins, and some veins from the diploe. 

The Occipital are the smallest of the cranial sinuses. They are usually two in 
number, and situated in the attached margin of the falx cerebelli. They commence 
by several small veins around the posterior margin of the foramen magnum, which 
communicate with the posterior spinal veins, and terminate by separate openings 
(sometimes by a single aperture) in the torcular Herophili. 
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The sinuses at the base of the skull are the 

Cavernous. * Inferior petrosal. 

Circular. Superior petrosal. 

Transverse. 

The Cavernous Sinuses are named from their presenting a reticulated structure. 
They are two in number, of large size, and placed one on each side of the sella 
Turcica, extending from the sphenoidal fissure to the apex of the petrous portion 

239. — The Sinuses at the Base of the Skull, 



of the temporal bone : they receive anteriorly the ophthalmic vein tli rough the 
sphenoidal fissure, and communicate behind with the petrosal sinuses, and with 
each other by the circular and transverse sinuses. On the inner wall of each sinus 
is found the internal carotid artery, accompanied by filaments of the carotid plexus 
and by tho sixth nerve ; and on its outer wall, the third, fourth, and ophthalmic 
nerves. These parts are separated from the blood flowing along the sinus by the 
lining membrane, which is continuous with the inner coat of the veins. The 
cavity of the sinus, w r hich is larger behind than in front, is intersected by filaments 
of fibrous tissue and small vessels. The cavernous sinuses receive the inferior 
anterior oerebral veins ; they communicate witli the lateral sinuses by means of 
the superior and inferior petrosal, and with the facial vein through the 
ophthalmic. 

The ophthalmic is a large vein, which connects the frontal vein at the inner angle 
of the orbit with the cavernous sinus ; it pursues the same course as the ophthalmic 
artery, and receives branches corresponding to those derived from that vessel. 
For ming a short single trunk, it passes through the inner extremity of the 
Sphenoidal fissure, and terminates in the cavernous sinus. 

The Circular Sinus completely surrounds the pituitary body, and communicates 
on each side with the cavernous sinuses. Its posterior half is larger than the 
anterior j and in old age it is more capacious than at an early period of life. It 
receives veins from the pituitary body, and from the adjacent bone and dura 
mater. 
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-Tlie Superficial Veins of tlie 
Upper Extremity. 


The Inferior Petrosal Sinus is situated in the groove formed by the junction 
of the inferior border of the petrous portion* of the temporal • with the basilar 
process of the occipital. It commences in front at the termination of the 

cavernous sinus, and opens behind, into the 
jugular foramen, forming with the lateral sinus 
the commencement of the internal jugular vein. 
These sinuses are semi-cylindrical in form. 

The Transverse Sinus is placed transversely 
across the fore part of the basilar process of 
the occipital bone serving to connect the two 
inferior petrosal and cavernous sinuses. A 
second is occasionally found opposite tlie fora- 
men magnum. 

The Superior Petrosal Sinus is situated along 
the upper border of the petrous portion of the 
temporal bone, in the front part of tlie attached 
margin of the tentorium. It is small and nar- 
row, and connects together the cavernous and 
lateral sinuses at each side. It rocoives a 
cerebral vein (inferior lateral cerebral) from 
tlie under part of the middle .lobe, and a cere- 
bellar vein (anterior lateral cerebellar) from 
the anterior border of the cerebellum. 
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VEINS OF THE UPPER EXTREMITY. 

The veins of the upper extremity are divided 
into two sets, superficial and deep. 

The Superficial Veins are placed immediately 
1 beneath the integument between the two 

~*jaa*yue kvo™ superficial fascia ; they commence 
in the band chiefly on its dorsal aspect, 
| where they form a more or less complete 

arch. 

Tlie J)eep Veins accompany the arteries, 
and constitute the veneo comites of those 
vessels. 

Roth sets of vessels are provided with valves, 
which are more numerous in the deep than in 
the superficial. 

The superficial veins of the upper extremity 
are the 


Anterior ulnar. 
Posterior ulnar. 
Basilic. 

Radial. 


Cephalic. 

Median. 

Median basilic. 
Median cephalic. 


The Anterior Ulnar Vein commences on the 
anterior surface of the wrist and ulnar side of 
the hand, and ascends along the inner side of 
the fore- arm to the bend of the elbow, where 
it joins with the posterior ulnar vein to form 
the basilic. It communicates with branches 
of the median vein in front, and with the 
posterior ulnar behind. 
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The Posterior Ulnar Vein commences on the posterior surface of the ulnar 
side of the hand, and from the vein of the little finger (vena salvatella), situated 
over the fourth metacarpal space. It ascends on the posterior surface of the ulnar 
side of the foro-arm, and just below the elbow unites with the anterior ulnar vein 
to form the basilic. 

The Basilic is a vein of considerable size, formed by the coalescence of the 
anterior and posterior ulnar veins ; ascending along the inner side of the elbow, it 
receives the median basilic vein, and passing upwards along the inner side of the 
arm, pierces the deep fascia, and ascends in the course of the brachial artery, ter- 
minating either in one of the vense comites of that vessel, or in the axillary vein. 

The Radial Vein commences from the dorsal surface of the thumb, index finger, 
and radial side of the hand, by branches which communicate with the vena salva«- 
tella. They form by their union a large vessel, which ascends along the radial 
side of the fore-arm, receiving numerous branches from both its surfaces. At the 
bend of the elbow it receives the median cephalic, when it becomes the cephalic 
vein. 

The Cephalic Vein ascends along the outer border of the Biceps muscle, to tlio 
upper third of the arm ; it then passes in the interval between the Pectoralis major 
and Deltoid muscles, accompanied by the descending branch of the thoracica acro- 
mialis artery, and terminates in the axillary vein just below the clavicle. This 
vein is occasionally connected with the external jugular or subclavian, by a branch 
which passes from it upwards in front of the clavicle. 

The Median Vein collects the blood from the superficial structures on the palmar 
surface of the hand and middle line of the fore-arm, communicating with the 
anterior ulnar and radial veins. At the bend of the elbow, it receives a branch of 
communication from the deep veins, accompanying the brachial artery, and divides 
into two branches, the median cephalic and median basilic, which diverge from 
each other as they ascond. 

The Median Cephalic, usually the smaller of the two, passes outwards in the 
groove between the Supinator longus and Biceps muscles, and joins with the 
cephalic vein. The branches of the external cutaneous nerve pass behind this 
vessel. 

The Median Basilic vein passes obliquely inwards, in the groove between the 
Biceps and Pronator radii teres, and joins with the basilic. This vein passes 
in front of the brachial artery, from which it is separated by a fibrous expansion, 
given off from the tendon of the Biceps to the fascia coveting the Flexor muscles 
of the fore-arm. Filaments of the internal cutaneous nerve pass in front as well 
as behind this vessel.* 

The Deep Veins of the Tipper Extremity follow the course of the arteries, forming 
their venee comites. They are generally two in number, one lying on each side of 
the corresponding artery, and they are connected at intervals by short transverse 
branches. 

There are two digital veins, accompanying each artery along the sides of the 
fingers; these, uniting at their base, pass along the interosseous spaces in the palm, 
and terminate in the two superficial palmar veins. Branches from these vessels 
on the radial side of the hand accompany the superficialis volee, and on the ulnar 
side, terminate in the deep ulnar veins. The deep ulnar veins, as they pass in 
front of the wrist, communicate with the interosseous and superficial veins, and 
unite, at the elbow, with the deep radial veins, to form the veil® comites of the 
brachial artery. 

The Interosseous Veins accompany the anterior and posterior interosseous arteries. 

* Cruveilhier says : ‘ Numerous varieties are observed in the disposition of the veins 
of the elbow ; sometimes the common median vein is wanting ; hut in those cases, its two 
branches of bifurcation are furnished by the radial vein, and the cephalic is almost always 
in a rudimentary condition. In other cases, only two veins are found at the bend of the 
elbow, the radial and ulnar, which are continuous, without any demarcation, with the 
cephalic and basilic, 7 
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The anterior interosseous veins commence in front of the wrist, where they com- 
municate with the deep radial and ulnar veins ; at the upper part of the fore-arm 
they receive the posterior interosseous veins, and terminate in the venue comites 
of the ulnar artery. 

The Deep Palmar Veins accompany the deep palmar arch, being formed by 
branches which accompany the ramifications of that vessel. They communicate 
with the superficial palmar veins at the inner side of the hand ; and on the outer 
side, terminate in the vena? comites of the radial artery. At the wrist, they 
receive a dorsal and a palmar branch from the thumb, and unite? with the deep 
radial veins. Accompanying the radial artery, these vessels terminate in the venue 
comites of the brachial artery. 

The Brachial Veins are placed one on each side of the brachial artery, receiving 
branches corresponding with those given off from that vessel; at the lower margin 
of the axilla they unite with the basilic to form the axillary vein. 

The deep veins have numerous anastomoses, not only with each other, bub also 
with the superficial veins. 

The Akit.lakv' Vein is of large size and formed by the continuation upwards 
of the basilic vein. It commences at the lower part, of the axillary space, increases 
in size as it ascends, by receiving branches corresponding with those of the 
axillary artery, and terminates immediately beneath flit* clavicle at the outer mar- 
gin of the first rib, where it becomes the subclavian vein. This vessel is covered 
in front by the Pectoral muscles and costo-eonicoid membrane, and lies on the 
thoracic side of the axillary artery. Opposite the Subseapularis, it is joined by 
a large vein, formed by the junction of the vena? comites of the brachial; and 
near its termination it receives the cephalic vein. This vein is provided with a 
pair of valves, opposite the lower border of the Subseapularis muscle; valves are 
also found at the termination of the cephalic and subseapular veins. 

The Srnci.AViAN Vein, the continuation of the axillary, extends from the outer 
margin of the first rib to the inner end of the steruo-elavicular articulation, where 
it unites with the internal jugular, to form the* vena innominata. It is in relation, 
in front, with the clavicle and Subclavius muscle ; behind, with the subclavian 
artery, from which it is separated internally by the Scalenus anticus and phrenic 
nerve. Below, it rests in a depression on the first rib and upon the pleura. 
Above, it is covered by the cervical fascia and integument. 

The subclavian vein occasionally rises in t.lie neck to a level with the third part 
of the subclavian artery, and in two instances, lias been seen passing with this 
vessel behind the Scalenus anticus. This vessel is provided with valves about an 
inch from its termination in the innominate, just external to the entrance of the 
external jugular vein. 

Branches. It receives the external and anterior jugular veins and a small branch 
from the cephalic, outside the Scalenus ; and on the inner side of that muscle, the 
internal jugular vein. 

The Ven & Innominate (fig. 24!) are two large trunks, placed one on each side 
of the root of the neck, and formed by the union of the internal jugular and 
subclavian veins of the corresponding side. 

The Bight Vena Innominata is a short vessel, about an inch and a half in length, 
which commences at the inner end of the clavicle, and, passing almost vertically 
downwards, joins with the left vena innominata just below the cartilage of the first 
rib, to form the superior vena cava. It lies superficial and external to the arteria 
innominata ; on its right side the pleura is interposed between it and the apex of 
the lung. This vein, at its angle of junction with the subclavian, receives the 
right vertebral vein, and right lymphatic duct; and, lower down, the right internal 
mammary, right inferior thyroid, and right superior intercostal veins. 

The Left Vena Innominata , ^out three, inches in length, and larger than the 
right, passes obliquely from w^&£^Sfi£across the upper and front part of the 
chest, to unite with its fellow of the opposite side, forming the superior vena cava. 
It is in relation, in front, with the sternal end of the clavicle, the sterno- 
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clavicular articulation, and the first piece of the sternum, from which it is 
separated by the Sterno-hyoid and Stemo- thyroid muscles, the thymus gland or 
its remains, and some loose 

areolar tissue. Behind, it 241. — The Veme Cavoe and Azygos Veins, 

lies across the roots of the with their Formative Branches. 


three large arteries arising 
from the arch of the aorta. 
This vessel is joined by the 
left vertebral, left inferior 
thyroid, left internal mam* 
mary, and the left superior 
intercostal veins, and occa- 
sionally some thymic and 
pericardiac veins. There 
are no valves in the vena? 
innominate. 

Peculiarities. Sometimes the 
innominate veins open sepa- 
rately into the rig] it auricle ; 
in such cases the right vein 
takes the ordinary course of 
the superior vena cava, but 
the left vein, after communi- 
cating' by a small branch with 
the right one, pas es in front of 
the root of the left lung, and 
turning to the back of the heart, 
receives the cardiac veins, and 
terminates in the back of the 
right auricle. This occasional 
condition of the veins in the 
adult, is a regular one in the 
foetus at an early period, and 
the two vessels are persistent 
in birds and some mammalia. 
The subsequent changes which 
take place in these vessels are 
the following : The communi- 
cating branch between the two 
trunks enlarges and forms the 
future left innominate vein ; 
the remaining part of the left 
trunk is obliterated as far as 
the heart, where it remains 
pervious, and forms the coro- 
nary sinus; a remnant of tile 
obliterated vessel is seen in 
adult life as a fibrous band 
passing along the back of the 
left auricle and in front of the 
root of the left lung, called 
by Mr. Marshall, the vestigial 
fold of the pericardium. 

The internal mammary 
veins , two in number to 
each artery, follow the 
course of that vessel, and 
receive branches corres- 
ponding with those derived 
from it. The two veins 
unite into a single trunk, 
which terminates in the 
innominate vein. 
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The inferior thyroid veins , two, frequently three or four in number, arise in the 
venous plexus, on the thyroid body, communicating with the middle and superior 
thyroid veins. The left one, descends in front of the trachea, behind the Sterno- 
thyroid muscles, communicating with its fellow by transverse branches, and 
terminates in the left vena innominata. The right one, which is placed a little 
to the right of the median line, opens into the right vena innominata, just at 
its junction with the superior cava. These veins receive tracheal and inferior 
laryngeal branches, and are provided with valves at tlieir termination in the 
innominate veins. 

The Superior Intercostal Veins return the blood from the upper intercostal spaces. 

The right superior intercostal, much smaller than* the left, closely corresponds 
with the superior intercostal artery, receiving the blood from the tirst, or iirsl and 
second intercostal spaces, and terminates in the right vena innominata. Some- 
times it passes down, and opens into the vena azygos major. 

The left superior intercostal is always larger than the right, but varies in size in 
different subjects, being small when the left upper azygos vein is large, and vice 
versa. It is usually formed by branches from tin 1 two or three upper intercostal 
spaces, and, passing across the arch of the aorta, terminates in the left vena 
innominata. The left bronchial vein opens into it. 

The SrratjnK Vkna Cava receives the blood which is conveyed to the heart from 
the whole of the upper half of the body. It is a short trunk, varying from two 
inches and a half to three inches in length, formed by the junction of the two 
vena* innominata 1 . It commences immediately below the cartilage of the tirst rib 
on the right, side, and, descending vertically, enters the pericardium about an inch 
and a half abo\ c the heart, and terminates in the upper part of the right auricle. 
In its course, it describes a slight curve, the convexity of which is turned to the 
right side. 

lirlat huts . Tn front, with the thoracic fascia, which separates it from the thymus 
gland, and from the sternum; behind, with the root of the right lung. On its 
right sid,', with the phrenic nerve and right pleura; on its left side , with the 
ascending part of the aorta. The portion contained within the pericardium is 
covered by the serous layer of that membrane, in its anterior three-fourths. It 
receives the vena, azygos major, just before it enters the pericardium, and several 
small veins from the pericardium and parts in the mediastinum. Tlie superior 
vena cava has no valves. 

The Azv;os Vkins connect together the superior and inferior venm cavffi, 
supplying the place of those vessels in the paid of the chest which is occupied by 
the heart. 

The larger, or right azygos vein, commences opposite the first or second lumbar 
vertebra, by a branch from the right lumbar veins ; sometimes by a branch from 
the renal vein, or from the inferior vena cava. It enters the thorax through the 
aortic opening in the Diaphragm, and passes along the right side of the vertebral 
column to the third dorsal vertebra, w here it arches forward, over the root of the 
right lung, and terminates in the superior vena cava, just before that vessel enters 
the pericardium. Whilst passing through the aortic opening of the Diaphragm, 
it lies wdth the thoracic duct on the right side of the aorta ; and in the thorax, it 
lies upon the intercostal arteries, on the right side of the aorta and thoracic duct, 
covered by the pleura. 

Branches. It receives nine or ten lower intercostal veins of the right side, the 
vena azygos minor, several oesophageal, mediastinal, and vertebral veins; near its 
termination, the right bronchial vein ; and is occasionally connected with the right 
superior intercostal vein. A few imperfect valves are found in this vein ; but its 
branches are provided with complete valves. 

The intercostal veins on the left side, below the two or three upper intercostal 
spaces, usually form two trunks, named the left lower, and the left upper, azygos 
veins. 

The left Imcer , or smaller azygos vein , commences in the lumbar region, by a 
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br-anch from one of the lumbar veins, or from the left renal. It passes into the 
thorax, through the left orus of the Diaphragm, and ascending on the left side of 
the spine, as high as the sixth or seventh vertebra, passes across the column, behind 
the aorta and thoracic duct, to terminate in the right azygos vein. It receives 
the four or five lower intercostal veins of the left side, and some oesophageal and 
mediastinal veins. 

The left upper azygos vein varies according to the size of the left superior 
intercostal. It receives veins from the intercostal spaces between the left superior 
intercostal vein, and highest branch of the left lower azygos. They are usually 
two or three in number, and join to form a trunk which ends in the right azygos 
vein, or in the left lower azygos. When this vein is small, or altogether wanting, the 
left superior intercostal vein will extend as low as the fifth or sixth intercostal space. 

The bronchial veins return the blood from the substance of the lungs ; that of 
the right side opens into the vena azygos major, near its termination ; that of the 
left side, into the left superior intercostal vein. 

The Spinal Veins. 

The numerous venous plexuses placed upon and within the spine, may be 
arranged into four sets. 

j. Those placed on the exterior of the spinal column (the dorsi-spinal veins). 

2. Those situated in the interior of the spinal canal, between the vertebrae and 
the theca vertebralis (meningo-rachidian veins). 

3. The veins of the bodies of the vertebrae. 

4. The veins of the spinal cord (medulli- spinal). 

1. Tho Dom-Spinal Veins commence by small branches, which receive their 
blood from the integument of the back of the spine, and from the muscles in the 
vertebral grooves. They form a complicated network, which surrounds the 
spinous processes, the laminae, and the transverse and articular processes of all the 
vertebrae. At the bases of the transverse processes, they communicate, by means 
of ascending and descending branches, with the veins surrounding the contiguous 
vertebrae, and they join with the veins in the spinal canal by branches which per- 
forate the ligamenta subflava ; they terminate in the intervals between the arches 
of the vertebrae, by joining the vertebral veins in the neck, the intercostal veins m 
the thorax, and the lumbar and sacral veins in the loins and pelvis. 

a. The principal veins contained in the spinal canal, are situated between the 
theca vertebralis and the vertebrae. They consist of two longitudinal plexuses, 
one of which runs along the posterior surface of the bodies of the vertebrae 
throughout the entire length of the spinal canal (anterior longitudinal spinal 
veins), receiving the veins belonging to the bodies of the vertebrae (venae basis 
vertebrarum) . Tbe other plexus (posterior longitudinal spinal veins) is placed on 
the inner, or anterior surface of the laminae of the vertebrae, and extends also along 
the entire length of the spinal canal. 

The Anterior Longitudinal Spinal Veins consist of two large, tortuous, venous 
canals, which extend along the whole length of the vertebral column, from the 
foramen magnum to the base of the coccyx, being placed one on each side of the 
posterior surface of the bodies of the vertebrae, external to the posterior common 
ligament. These veins communicate together opposite each vertebra, by transverse 
trunks, which pass beneath the ligament, and receive the large venae basis verte- 
brarum, from the interior of the body of each vertebra. The anterior longitudinal 
spinal veins are least developed in the cervical and sacral regions. They are not 
of uniform size throughout, being alternately enlarged and constricted. At the 
intervertebral foramina, they communicate with the dorsi-spinal veins, and with 
the vertebral veins in the neck, with the intercostal veins in the dorsal region, and 
with the lumbar and sacral veins in the corresponding regions. 

The Posterior L<mgitudinal Spinal Veins > smaller than the anterior, are situated one 
pim either side, between the inner surface of the lamines and the theca vertebralis. 
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They oomnmnicate (like the anterior), opposite each vertebra, hy transverse 
tranks ; and with the anterior longitudinal veins, by lateral transverse branches, 
which pass from behind forwards. These veins, at the intervertebral foramina, 
join with the dorsi- spinal veins. 

*41. — Transverse Section of a Dorsal Vertebra, showing the Spinal Veins. 



3 The Vririfi of the Bodies of the V< rtehnv (vonie basis vertebrarum), emerge 
from the foramina on their posterior surface, and join the transverse trunk 
connecting the anterior longitudinal spinal veins. They are contained in large 
tortuous channels, in the substance of the bones, similar in every respect to those 
found in the diploe^f the cranial bones. Theso canals lie parallel to the upper and 
lower surface of the bones, arise from the entire circumference of the vertebra, 
communicate with veins which enter through the foramina, on the anterior surface 
of the bodies, and converge to the principal canal, which is sometimes double 
towards its posterior part. They become greatly developed in advanced age. 

243, — Vertical Section of two Dorsal Vertebra?, showing the Spinal Veins. 



4. The Veins of the Spinal Cord (medulli- spinal), consist of a minute tortuous 
venous plexus, which covers the entire surface of the cord, being situated between 
the pia mater and arachnoid. These vessels emerge chiefly from the posterior 
median furrow, and are largest in the lumbar region. Near the base of the skull 
they unite, and form two or three small trunks, which communicate with the ver- 
tebral veins, and then terminate in the inferior cerebellar veins, or in the petrosal 
sinuses. Each of the spinal nerves is accompanied by a branch as &r as the inter- 
vertebral foramina, where they join the other veins from the spinal canal. , 
There are no valves in the spinal veins. 
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VEINS OP THE LOWER EXTREMITY. 


The veins of the lower extremity are subdivided, like those of the upper, into 
two sets, superficial and deep; the superficial veins being placed beneath the 


integument, between the two layers of superficial 
fascia ; the deep veins accompanying the arteries, 
and forming the venae comites of those vessels. 


244. — The internal or Long Saphe- 
nous Vein and its Branches. 


Both sets of veins are provided with valves, which 
are more numerous in the deep than in the super- 
ficial set. These valves are also more numerous 
in the lower than in the upper limb. 

The Superficial Veins of the lower extremity are 
the internal or long saphenous, and the external 
or short saphenous. 

The internal saphenous vein (fig. 244) com- 
mences from a minute plexus, which covers the 
dorsum and inner side of the foot ; it ascends in 
front of the inner ankle, and along the inner side 
of the log, behind the inner margin of the tibia, 
accompanied by the internal saphenous nerve. 
At the knee, it passes backwards behind tho inner 
condyle of the femur, ascends along the inside of 
the thigh, and, passing through the saphenous 
opening in the fascia lata, terminates in the femo- 
ral vein about an inch and a half below Poupart’s 
ligament. This vein receives in its course cuta- 
neous branches from the leg and thigh, and at the 
saphenous opening, tho superficial epigastric, su- 
perficial circumflex iliac, and external pudic veins 
The veins from the inner and back part of the 
thigh frequently unite to form a large vessel, 
which enters the main trunk near the saphenous 
opening; and sometimes those on the outer side 
of the thigh join to form a large branch ; so that 
occasionally three large veins are seen converging 
from different parts of the thigh towards the 
saphenous opening. The internal saphenous vein 
communicates in the foot with the internal plantar 
vein ; in the leg, with the posterior tibial veins, 
by branches which perforate the tibial origin of 
the Soleus muscle, and also with the anterior tibial 
veins ; at the knee, with the articular veins ; in 
the thigh, with the femoral vein by one or more 
branches. The valves in this vein vary from two 
to six in number ; they are more numerous in the 
thigh than in the leg. 

The external or short saphenous vein (fig. 245) is 
formed by branches which collect the blood from 
the dorsum and outer side of the foot ; it ascends 
behind the outer ankle, and along the outer border 
of the tendo Achillis, across which it passes at an 
acute angle to reach the middle line of the pos- 
terior aspect of the leg. Passing directly upwards, 
it perforates the deep fascia in the lower part of 
the popliteal space, and terminates in the popliteal 
'fjfin, between the heads of the Gastrocnemius 




FEMORAL— ILIAC. 


muscle. It is accompanied by the external saphenous nerve. It receives numerous 
large branches from the back part of the leg, and communicates with the deep 

veins on the dorsum of the foot, and behind the 
245. — External or Short Saphenous outer malleolus. This vein has only two valves, 
^ one of which is always found near its termination 

in the popliteal vein. 

milt / f If The Deep Veins of the lower extremity acoom- 

m u^mbESLI I pany the arteries and their branches, and are 

ij F called the vence comites of those vessels. 

II The externa ^ and internal y plantar veins unite 

k ^ * Mm to form the posterior tibial. They acoompany 

in If m the posterior tibial artery, and are joined by the 

m It Em peroneal veins. 

Hv II a m 1 The anterior tibial veins are formed by a con- 

f / A tinuation upwards of tho vena) comites of the 

f dorsalis pedis artory. They perforate the in- 

/ terosseous membrane at the upper part of the 

A \/| m leg, au< ^ by their junction with the posterior 

I * m / tibial, the popliteal vein. 

'mdL A m The valves in tho deep veins are very numerous. 

II mWm The Popliteal Vein is formed by the junction 

I «Sy i' Wmmm of the vena) comites of the anterior and posterior 

K tibial vessels ; it ascends through the popliteal 

M 'rWfm space to the tendinous aperture in the Adductor 

? Ww magnus, where it becomes the femoral vein. In 

|\ [/ L m m the lower part of its course, it is placed internal 

■ ij r to ibe artery ; between tho heads of tho Gastroe- 

I / /wB nemius, it is superiioial to that vessel; but above 

I Zw M the knee-joint, it is close to its outer side. It 

B / Sb/ receives the sural veins from the Gastrocnemius 

By Hr muscle, the articular veins, and tho external 

|f saphenous. The valves in this vein are usually 

l The Femoral Vein accompanies the femoral 

\9rjm artery through the upper two-thirds of the thigh. 

f / InHk In the lower part of its course, it lies external to 

/ the artery; higher up, it is behind it; and bo- 

[ noath Poupart’s ligament, it lies to its inner side, 

V on gamt . plane. It receives numerous 

muscular branches ; the profunda femoris joins it 
about an inch and a half below Poupart’s ligament, and near its termination the 
* internal saphenous vein. The valves in this vein are lour or five in number. 

The External Iliac Vein commences at the termination of tho femoral, be- 
neath the crural arch, and passing upwards along the brim of the pelvis, terminate® 
opposite the sacro-iliac symphysis, by uniting with the internal iliac to form the 
common iliac vein. On the right side, it lies at first along the inner side of the 
external iliac artery ; but as it passes upwards, gradually inclines behind it. On 
the left ride, it lies altogether on the inner side of the artery. It receives, imme- 
diately above Poupart’s ligament, the epigastric and circumflex iliac veins. It 
has no valves. w 

The Internal Iliac Vein is formed by the venre comites of the branches* of 
the internal iliac artery, the umbilical arteries excepted. It receives the blood 
from the exterior of the pelvis by the gluteal, sciatic, internal pudic, and obturator 
veins ; and from the organs in the cavity of the pelvis by the bsem orrhoidal and 
verico-prostatic plexuses in the male , and the uterine and vaginal plexuses in the 
female. The vessels forming these plexuses are remarkable for their large size, 
their frequent anastomoses, and the number of valves which they contain. The 
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internal iliac vein lies at first on the inner side and then behind the internal iliac 
artery* and terminates opposite the sacro-iliac articulation, by uniting with the 
external iliac, to form the common iliac vein. This vessel has no valves. 

The hceinorrhoidal plexus surrounds the lower end of the rectum, being formed 
by the superior hemorrhoidal veins, branches of the inferior mesenteric, and the 
middle and inferior hsemorrhoidal, which terminate in the internal iliac. The 
portal and general venous systems have a free communication by means of the 
branches composing this plexus. 

The vesico-prostatic plexus surrounds the neck and base of the bladder and 
prostate gland. It communicates with the haemorrhoids! plexus behind, and 
receives the dorsal vein of the penis, which enters the pelvis beneath the sub- 
pubic ligament. This plexus is supported upon the sides of the bladder by a 
reflection of the pelvic fascia. The veins composing it are very liable to become 
'Varicose, and often contain hard earthy concretions, call ed phlebolithes. 

The dorsal vein of the penis is a vessel of large size, which returns the blood 
from the body of that organ. At first it consists of two branches, which are con- 
tained in the groove on the dorsum of the penis, and it receives veins from the 
glans, the corpus spongiosum, and numerous superficial veins ; these unite near the 
root of the penis into a single trunk, which pierces the triangular ligament beneath 
the pubic arch, and divides into two branches, which enter the prostatic plexus. 

The vaginal plexus surrounds the mucous membrane, being especially developed 
at the orifice of the vagina ; it communicates with the vesical plexus in front, and 
with the haemorrhoidal plexus behind. 

The uterine plexus is situated along the sides and superior angles of the uterus, 
receiving large venous canals (the uterine sinuses) from its substance. The veins 
composing this plexus anastomose frequently with each other and with the ovarian 
veins. They are not tortuous like the arteries. 

The Common Iliac Veins are formed by the union of the external and internal 
iliac veins in front of the sacro- vertebral articulation ; passing obliquely upwards 
towards the right side, they terminate upon the intervertebral substance between 
the fourth and fifth lumbar vertebras, where the veiiiR of the two sides unite at an 
acute angle to form the inferior vena cava. The right common iliac is shorter than 
the left, nearly vertical in its direction, and ascends behind and then to the outer 
side of its corresponding artery. The left common Iliac , longer and more oblique 
in its course, is at first situated at the inner side of the corresponding artery, and 
then behind the right common iliac. Each common iliac receives the ilio-lumbar, 
and sometimes the lateral sacral veins. The left receives, in addition, the middle 
sacral vein. No valves are found in these veins. 

The middle sacral vein accompanies its corresponding artery along the front of 
the sacrum, and terminates in the left common iliac vein ; occasionally in the com- 
mencement of the inferior vena cava. 

Peculiarities . The left common iliac vein, instead of joining with the right in its usual 
position, occasionally ascends on the left side of the aorta as high as the kidney, where, 
after receiving the left renal vein, it crosses over the aorta, and then joins with the right 
vein to form the vena cava. In these cases, the two common iliacs are connected by a 
small communicating branch at the spot where they are usually united. 

The Inferior Vena Cava returns to the heart the blood from all the parts below 
the Diaphragm. It is formed by the junction of the two common iliac veins on 
the right side of the intervertebral substance between the fourth and fifth lumbar 
vertebrae. It passes upwards along the front of the spine, on the right side of the 
aorta, an&lhaving reached the under surface of the liver, is contained in a groove 
in its posterior border. It then perforates the tendinous centre of the Diaphragm, 
enters the pericardium, where it is covered by its serous layer, and terminates in 
the lower and back part of the right auricle. At its termination in the auricle, 
it is provided with a valve, the Eustachian, which is of large size during foetal life. 

Relations. In front , from below upwards, with the mesentery, transverse por- 
tion of the duodenum, the pancreas, portal vein, and the posterior border of the 
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liver, which partly arid occasionally completely surrounds it; behind, with the 
vertebral column, the right crus of the Diaphragm, the right renal and lumbar 
arteries ; on the left side , with the aorta. It receives in its course the following 


branches • 

Lumbar. 

Right spermatic. 
Renal. 


Suprarenal. 

Phrenic. 

Hepatic. 


Peculiarities. In Position. This vessel is sometimes placed on the left side of the aorta, 
as high as the left renal vein, after receiving which, it crosses over to its usual position on 
the light side ; or it may he placed altogether on the left side of the aorta, as far upwards 
as its termination in the heart : in such cases, the abdominal and thoracic viscera, together 
with the great vessels, are all transposed. 

Point of Termination. Occasionally the inferior vena cava joins the right azygos vein, 
which is* then of large size. In such cases, the superior cava receives the whole of the 
blood from the body before transmitting it to the right auricle, except the blood from the 
hepatic veins, which terminate directly in the right auricle. 

The lumbar veins, three or four in number on each side, collect the blood by 
dorsal branches from the muscles and integument of the loins, and by abdominal 
branches from the walls of the abdomen, where they communicate with the 
epigastric veins. At the spine, they receive branches from the spinal plexuses, and 
then pass forwards round the sides of the bodies of tbe vertebra beneath the Psoas 
inagnus, and terminate at the back part of the inferior cava. Tho left lumbar \eins 
are longer than the right, and pass behind the aorta. The lumbar veins commu- 
nicate with each other by branches which pass in front of the transverse processes. 
Occasionally two or more of these veins unite to form a single trunk, the ascending 
lumbar, which serves to connect the common iliac, iho-lumbar, lumbar, and azygos 
veins of the corresponding side of the body. 

The spermatic veins emerge from the back of the testis, and receive branches 
from the epididymis ; they form a branched and convoluted plexus, called the 
spermatic plexus (plexus pampiniformis), below the abdominal ring : the vessels 
composing this plexus are very numerous, and ascend along the cord in front of 
the vas deferens ; having entered the abdomen, they coalesce to form two branches, 
which ascend on the Psoas muscle, behind the peritoneum, lying one on each side 
of the spermatic artery, and unite to form a single vessel, which opens on the right 
side in the inferior vena cava, at an acute angle, on the left side in the left renal 
vein, at a right angle. The spermatic veins are provided with valves. The left 
spermatic vein passes behind the sigmoid flexus of the colon, a part of the intestine 
in which foecal accumulation is common ; this circumstance, as well as the indirect 
communication of the vessel with the inferior vena cava, may serve to explain the 
more frequent occurrence of varicocele on the left side. 

The ovarian veins are analogous to the spermatic in the male ; they form a 
plexus near the ovary, and in the broad hgament and Fallopian tube, communi- 
cating with the uterine plexus. They terminate as in the male. Valves are 
occasionally found in these veins. These vessels, like the uterine veins, become 
much enlarged during pregnancy. 

The renal veins are of large size, and placed in front of the renal arteries. 11 
The left is longer than the right, and passes in front of the aorta, just below the 
origin of the superior mesenteric artery. It receives the left spermatic and left 
inferior phrenic veins. It usually opens into the vena cava, a little higher than 
the right. 

The suprarenal vein terminates, on the right side, in the vena cava ; on the left 
side, in the left renal or phrenic vein. 

The phrenic veins follow the course of the phrenic arteries. The two superior , 

* The student may observe that all veins above the diaphragm, which do not lie on the 
same plane as the arteries which they accompany, lie in front of them ; and that all veins 
below the diaphragm, which do not lie on the same plane as the arteries which they accom- 
pany, lie behind them, except the renal and profunda femoris vein. 
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of small size, accompany the phrenic nerve and comes nervi phrenici artery ; the 
right terminating opposite the junction of the two ven© innominat©, the left in the 
left superior intercostal or left internal mammary. The two inferior phrenic veins 
follow the course of the phrenic arteries, and terminate, the right in the inferior 
vena cava, the left in the left renal vein. 

The hepatic veins commence in the substance of the liver, in the capillary termi- 
nations of the vena port© : these branches, gradually uniting, form three large 
veins, which converge towards the posterior border of the liver, and open into the 
inferior vena cava, whilst that vessel is situated in the groove at the back part of 
this organ. Of these three veins, one from the right, and another from the left 
lobe, open obliquely into the vena cava ; that from the middle of the organ and 
lobus Spigelli having a straight course. The hepatic veins run singly, and are in 
direct contact with the hepatic tissue. They are destitute of valves. 

Portal System of Veins. 

The portal venous system is composed of four large veins, which collect the 
venous blood from the viscera of digestion. The trunk formed by their union 
(vena port©) enters the liver and ramifies throughout its substance ; and its 
branches again emerging from that organ as the hepatic veins, terminate in the 
inferior vena cava. The branches of this vein are in all cases single, and destitute 
of valves. 

The veins forming the portal system are, the 

Inferior mesenteric. Splenic. 

Superior mesenteric. Gastric. 

The inferior mesenteric vein returns the blood from the rectum, sigmoid flexure, 
and descending colon, corresponding with the ramifications of the branches of the 
inferior mesenteric artery. Ascending beneath the peritoneum in the lumbar 
region, it passes behind the transverse portion of the duodenum and pancreas, and 
terminates in the splenic vein. Its hemorrhoidal branches inosculate with those of 
the internal iliac, and thus establish a communication between the portal and the 
general venous system.* 

The superior mesenteric vein returns the blood from the small intestines, and 
from the cecum and ascending and transverse portions of the colon, corresponding 
with the distribution of the branches of the superior mesenteric artery. The large 
trunk formed by the union of these branches ascends along the right side and in 
front of the corresponding artery, passes in front of the transverse portion of the 
duodenum, and unites behind the upper border of the pancreas with the splenic 
vein, to form the vena port©. 

The splenic vein commences by five or six large branches, which return the 
blood from the substance of the spleen. These uniting form a single vessel, which 
passes from left to right behi n d the upper border of the pancreas, and terminates 
at its greater end by uniting at a right angle with the superior mesenteric to form 
the vena port©. The splenic vein is of large size, and not tortuous like the artery. 
It receives the vasa brevia from the left extremity of the stomach, the left gastro- 
epiploic vein, pancreatic branches from the pancreas, the pancreatico-duodenal 
vein, and the inferior mesenteric vein. 

The gastric is a vein of small size, which accompanies the gastric artery from 
left to right along the lesser curvature of the stomach, and terminates in the vena 
port©. 

The Portal Vein is formed by the junction of the superior mesenteric and 

* Besides this anastomosis between the portal vein and the branches of the vena cava, 
other anastomoses between the portal and systemic veins are formed by the communication 
between the left renal vein And the veins of the intestines, especially of the colon and 
duodenum, and between superficial branches of the portal veins of the liver and the phrenic 
veins, as pointed out by Mr. Kieman (Todd and Bowman). 
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splenic veins, their union taking place in front of the vena cava, and behind the 
upper border of the great end of the pancreas. Passing upwards through the 
right border of the lesser omentum to the under surface of the liver, it enters the 
transverse fissure, where it is somewhat enlarged, forming the sinus of the portal 
vein, and divides into two branches, which accompany the ramifications of the 
hepatic artery and hepatic duct throughout the substance of the liver. Of these 
two branches the right is the larger but the shorter of the two The portal vein 
is about four inches in length, and, whilst contained in the lesser omentum, lies 
behind and between the hepatic duct and artery, the former being to the right, the 
latter to the left. These structures are accompanied by filaments of the hepatic 
plexus of nerves, and numerous lymphatics, surrounded by a quantity of loose 
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are °k*‘ tissue (capsule of G-lisson), and placed between the layers of the lesser 
omentum. The vena portae receives the gastric and <^rstic veins ; the latter vein 
sometimes terminates in the right branch of the vena portae. Within the liver, 
the portal vein receives the blood from the branches of the hepatic arteiy. 

G G 
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Cardiac Veins. 

The veins whi ch return the blood from the substance of the heart are, the 

Great cardiac vein. Anterior cardiac veins. 

, Posterior cardiac vein. Ven© Thebesii. 

The Great Cardiac Vein is a vessel of considerable size, which commences at 
the apex of the heart, and ascends along the anterior interventricular groove to 
the base of the ventricles. It then curves to the left side, around the auriculo* 
ventricular groove, between the left auricle and ventricle, to the back part of 
the heart, and opens into the coronary sinus, its aperture being guarded by two 
valves. It receives the posterior cardiac vein, and the left cardiac veins from 
the left auricle and ventricle, one of which, ascending along the left margin of 
the ventricle, is of large size. The branches joining it are provided with 
valves. 

The Posterior Cardiac Vein commences, by small branches, at the apex of the 
heart, communicating with those of the preceding. It ascends along the posterior 
interventricular groove to the base of the heart, and terminates in the coronary 
sinus, its orifice being guarded by a valve. It receives the veins from the posterior 
surface of both ventricles. 

The Anterior Cardiac Veins are three or four small branches, which collect the 
blood from the anterior surface of the right ventricle. One of these (the vein of 
Galen), larger than the rest, runs along the right border of the heart. They open 
separately into the lower part of the right auricle. 

The Venae Thebesii are numerous minute veins, which return the blood 
directly from the muscular substance, without entering the venous current. They 
open, by minute orifices ( foramina Thebesii ), ou the inner surface of the right 
auricle. 

The Coronary Sinus is that portion of the great cardiac vein which is situated 
in the posterior part of the left auriculo-ventricular groove. It is about an inch 
in length, presents a considerable dilatation, and is covered by the muscular fibre) 
of the left auricle. It receives the great cardiac vein, the posterior cardiac vein, 
and an oblique vein from the hack part of the left auricle, the remnant of the 
obliterated left innominate trunk of the foetus, described by Mr. Marshall. The 
coronary sinus terminates in the right auricle, between the inferior vena cava 
and the auriculo-ventricular aperture, its orifice being guarded by a semilunar 
Jfold of the lining membrane of the heart, the coronary valve. All the branches 
hAdng this vessel, excepting the oblique vein above mentioned, are provided with 
vfilves. 

The Pulmonary Veins. 

The Pulmonary Veins return the arterial blood from the lungs to the left auricle 
of the heart. They are four in number, two for each lung. The pulmonary differ 
from other veins in several respects. i , They carry arterial, instead of venous 
blood, 2. They are destitute of valves. 3. They are only slightly larger than 
the arteries they accompany. 4. They accompany those vessels singly. They 
commence in a capillary network, upon the parietes of the bronchial cells, where 
they are continuous with the ramifications of the pulmonary artery, and, uniting 
together, form a single trunk for each lobule. These branches, uniting succes- 
sively, form a single trunk for each lobe, three for the right, and two for the left, 
lung. The vein from the middle lobe of the right lung unites with that from the 
upper lpbe, in most cases, forming two trunks on each side, which open separately 
into the left auricle. Occasionally they remain separate ; there are then three 
Veins on the right side#- STot nnfrequently, the two left pulmonary veins terminate 
a common opening. 
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Within the htng, the branches of the pulmonary artery are in front, the veins 
behind, and the bronchi between the two. 

At the root of the Iwng, the veins are m front, the artery in the middle, and 
the bronchus behind. 

Within the pericardium , their anterior surface is invested by the serous layer 
of this membrane. The right pulmonary veins pass behind the right auricle 
and ascending aorta ; the left pass in front of the thoracic aorta, with the left 
pulmonary artery. 
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Of the Lymphatics. 


T HE Lymphatics have derived their name from the appearance of the fluid con- 
tained in their interior ( lymjoha , water). They are also called absorbents , 
from the property they possess of absorbing certain materials from the tissues, 
and conveying them into the circulation. 

The lymphatic system includes not only the lymphatic vessels and the glands 
through which they pass, but also the lacteal , or chyliferous vessels. The lacteals 
are the lymphatic vessels of the small intestine, and differ in no respect from the 
lymphatics generally, excepting that they contain a milk-white fluid, the chyle, 
during the process of digestion, and convey it into the blood through the thoracic 
duct. 

The lymphatics are exceedingly delicate vessels, the coats of which are so 
transparent, that the fluid they contain is readily seen through them. They retain 
a nearly uniform size, being interrupted at intervals by constrictions, which give 
them a knotted or beaded appearance. These constrictions are due to the presence 
of valves in their interior. Lymphatics have been found in nearly every texture 
and organ of the body, with the exception of the substance of the brain and 
spinal cord, the eyeball, cartilage, tendon, the membranes of the ovum, the 
placenta, and umbilical cord, the nails, cuticle, and hair. Their existence in the 
substance of bone is doubtful. 

The lymphatics are arranged into a superficial and deep set. The superficial 
lymphatics, on the surface of the body, are placed immediately beneath the integu- 
ment, accompanying the superficial veins ; they join the deep lymphatics in certain 
situations by perforating the deep fascia. In the interior of the body, they lie in 
the submucous areolar tissue, throughout the whole length of the gastro-pulmonary 
and genito-urinary tracts; and in tho subserous areolar tissue in the cranial, 
thoracic, and abdominal cavities. These vessels probably arise in the form of a 
dense plexiform network interspersed among the proper elements and blood-vessels 
of the several tissues ; the vessels composing which, as well as the meshes between 
them, are much larger than those of the capillary plexus. From these networks 
small vessels emerge, which pass, either to a neighbouring gland, or to join some 
larger lymphatic trunk. The deep lymphatics, fewer in number, and larger than 
the superficial, accompany the deep blood-vessels. Their mode of origin is not 
known ; it is, however, probably, similar to that of the superficial vessels. The 
lymphatics of any part or organ exceed, in number, tho veins ; but in size they are 
much smaller. Their anastomoses also, especially those of the large trunks, are 
more frequent, and are effected by vessels equal in diameter to those which they 
connect, the continuous trunks retaining the same diameter. 

The lymphatic vessels, like arteries and veins, are composed of three coats. 
The internal is an epithelial and elastic coat. It is thin, transparent, slightly 
elastic, and ruptures sooner than the other coats. It is composed of a layer of 
elongated epithelial cells, supported on a simple network of elastic fibres. The 
middle coat is composed of smooth muscular and fine elastic fibres, disposed in a 
transverse direction. The external , or areolar-fibrous coat, consists of filaments 
of areolar tissue, intermixed with smooth muscular fibres, longitudinally or 
obliquely disposed. It forms a protective covering to the other coats, and serves 
to connect the vessel frith the neighbouring structures. 
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The lymphatics are supplied by nutrient vessels, which are distributed to their 
outer and middle coats ; but no nerves have at present been traced into 

The lymphatics are very generally provided with valves, which assist materially 
in effecting the circulation of the fluid they contain. These valves are formed of 
d thin layer of fibrous tissue, lined on both surfaces with scaly epithelium. Their 
form is semilunar ; they are attached by their convex edge to the sides of the 
vessel, the concave edge being free, and directed along the course of the contained 
current. Usually, two such valves, of equal size, are found opposite one another ; 
but occasionally exceptions occur, especially at or near the anastomoses of lymphatic 
vessels. Thus one valve may be of very rudimentary size, and the other increased 
in proportion. In other cases, the semilunar flaps have been found directed trans- 
versely across the vessel, instead of obliquely, so as to impede the circulation in 
both directions, but not to completely arrest it in either ; or the semilunar flaps* 
taking the same direction, have been found united on one side, so as to form* by 
their union, a transverse septum, having a partial transverse slit ; and sometimes 
the flap is constituted of a circular fold, attached to the entire circumference of 
tho vessel, and having in its centre a circular or elliptical aperture, like the ilio- 
csecal valve. 

The valves in the lymphatic vessels are placed at much shorter intervals than 
in the veins. They are most numerous near the lymphatic glands, and they are 
found more frequently in the lymphatics of the neck and upper extremity, than in 
the lower. The wall of the lymphatics, immediately above the point of attach- 
ment of each segment of a valve, is expanded into a pouch or sinus, which gives 
to these vessels, when distended, the knotted or beaded appearance which they 
present. Valves are wanting in the vessels composing the ploxiform network in 
which the lymphatics originate. 

There is no satisfactory evidence to prove that any natural communication 
exists between tho lymphatics of glandular organs and their ducts, or between 
the lymphatics and the capillary vessels. 

The lymphatic or absorbent glands, named also conglobate glands , are small 
solid glandular bodies, situated in the course of the lymphatic and lacteal vessels. 
They are found in the neck and on the external parts of the head ; in the upper 
extremity, in the axilla and front of the elbow ; in the lower extremity, in the 
groin and popliteal space. In the abdomen, they are found in large numbers in 
the mesentery, and along the side of the aorta, vena cava, and iliac vessels ; and 
in the thorax, in the anterior and posterior mediastina. They are somewhat 
flattened, and of a round or oval form. In size, they vary from a hemp- seed to 
an almond, and their colour, on section, is of a pinkish grey tint, excepting the 
bronchial glands, which in the adult are mottled with black. Each gland has a 
layer, or capsule, of cellular tissue investing it, from which prolongations dip into 
its substance forming partitions. The lymphatic and lacteal vessels pass through 
these bodies in their passage to the thoracic and lymphatic ducts. A lymphatic or 
lacteal vessel, previous to entering a gland, divides into several small branches, 
which are named afferent vessels . As they enter, their external coat becomes con- 
tinuous with the capsule of the gland, and the vessels, much thinned, and consisting 
only of their internal coat and epithelium, pass into the gland, where they subdivide 
and pursue a tortuous course ; and they finally anastomose, so as to form a plexus. 
The vessels composing this plexus unite to form two or more efferent vessels, which, 
on emerging from the gland, are again invested with their external coat. Within 
the lymphatic vessels, as supposed by Kolliker, Goodsir, and others, or lying between 
them, grouped in cells, like the acini of secreting glands, are a large number of 
minute dotted corpuscles. They are spheroidal, or disk-shaped pellucid particles, 
about of an inch in diameter, having two or three minute dark particles in 
their interior. It is probable that they play an important part in the more com- 
plete elaboration of the lymph or chyle traversing the glands. Capillary vessels 
are abundantly distributed on the walls of the lymphatics in the glands. 
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Thoeacio Duct. 

Tlie thoracic duet (fig. 247) conveys the great mass of the lymph and chyle 
into the blood* It is the co mm on trunk of all the lymphatic vessels of the body, 
excepting those of the right 

side of the head, neck, and *47. — The Thoracic and Right Lymphatic Duct, 

thorax, and right upper ex- 

tremity, the right lung, right . ijffiL=| . . _ f * 

side of the heart, and the 1 

convex surface of the liver. 

It varies from eighteen to 

the adult, and extends from 
the second lumbar vertebra 
to the root of the neck. It 

commences in the abdomen c m Jy y r 

by a triangular dilatation, the Jm iHFv 

receptaculum chyli (reservoir ^ 

or cistern of Pecquet), which 

is situated upon the front of Wmtw\ 

the body of the second lumbar " " JiTlk ^ 

vertebra, to the right side 
and behind the aorta, by the 
side of the right crus of the 
Diaphragm. It ascends into 

and is placed in the posterior ^ \ \ El ^ 

mediastinum in front of the 

tween .the aoria ^ and vena 

wardsthe left side andascends 
behind the arch of the aorta, 

on the left side of the ceso- ‘ , 

phagus, and behind the first ^ T|P4||iBHr 

portion of the left subclavian 
artery, to the upper orifice of 

upper border of the seventh * 

cervical vertebra, it curves 11 j jl 

downwards above the sub- J 

clavian artery, and in front 

of the Scalenus muscle, so as tumtn+ s<u^v i a 

to form an arch ; and ter- J: f \m 

minates near the angle of ^ 

junction of the left internal / y 

jugular and subclavian veins. / L Ijjmjt, l 

The thoracic duct, at its com- / j I f / 7 ^' vu® 

mencement, is about equal in r/ 1 18 

size to the diameter of a goose- jj / ’ il III m \\\\ |H 

quill, diminishes considerably 

in its calibre in the middle 

of the thorax, and is again dilated just before its termination. It is generally 
fiexuous in its course, and constricted at intervals so as to present a varicose 
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appearance. The thoracic duct not unfrequently divides in the middle of its 
course into two branches of unequal size, which soon re-unite, or into several 
branches which form a plexiform interlacement. It occasionally bifurcates, at its 
upper part, into two branches, of which the one on the left side terminates in the 
usual manne r, while that on the right opens into the right subclavian vein, in 
connection with the right lymphatic duct. The thoracic duct has numerous valves 
throughout its whole course, but they are more numerous in the upper than in the 
lower part ; at its termination it is provided with a pair of valves, the free borders 
of which are turned towards the vein, so as to prevent the regurgitation of venous 
blood into the duct. 

Branches. The thoracic duct, at its commencement, receives four or five large 
trunks from the abdominal lymphatic glands, and also the trunk of the lacteal 
vessels. Within the thorax, it is joined by the lymphatic vessels from the left half 
of the wall of the thoracic cavity, the lymphatics from the sternal and intercostal 
glands, those of the left lung, left side of the heart, trachea, and oesophagus ; and 
just before its termination, receives the lymphatics of the left side of the head and 
neck, and left upper extremity. 

Structure. The thoracic duct is composed of three coats, which differ in some 
respects from those of the lymphatic vessels. The internal coat consists of a layer 
of epithelium, resting upon some striped lamellre, and an elastic fibrous coat, the 
fibres of which run in a longitudinal direction. The middle coat consists of a layer 
of connective tissue, beneath which are several lamina) of muscular tissue, the 
fibres of which are disposed transversely, and intermixed with the elastic fibres. 
The external coat is composed of areolar tissue, with elastic fibres and isolated fasci- 
culi of muscular fibres. 

The Bight Lymphatic Duct is a short trunk, about an inch in length, and a line 
or a line and a half in diameter, which receives the lymph from the right side of 
the head and neck, the right upper extremity, the nght side of the thorax, the 
right lung and right side of the heart, and from the convex surface of the liver, 
and terminates at the angle of union of the right subclavian and right internal 
jugular veins. Its orifice is guarded by two semilunar valves, which prevent the 
entrance of blood from the veins. 

Lymphaiics of the Head, Face, and Neck. 

The Superficial Lymphatic Glands of the Head (fig. 248) are of small size, few in 
number, and confined to its posterior region. They are the occipital , placed at the 
back of the head along the attachment of the Occipito- frontalis ; and the posterior 
auricular , near the upper end of the Stemo-mastoid. These glands are affected in 
cutaneous eruptions and other diseases of the scalp. In the face, the superficial 
lymphatic glands are more numerous : they are the parotid , some of which are 
superficial and others deeply placed in the substance of the parotid gland ; the 
zygomatic , situated under the zygoma ; the buccal , on the surface of the Buccinator 
muscle ; and the mbmaxillary , the largest, beneath the body of the lower jaw. 

The superficial lymphatics of the head are divided into an anterior and a 
posterior set, which follow the course of the temporal and occipital vessels. The 
temporal set accompany the temporal artery in front of the ear, to the parotid 
lymphatic glands, from which they proceed to the lymphatic glands of the neok** 
The occipital set follow the course of the occipital artery, descend to the occipital 
and posterior auricular lymphatic glands, and from thence join the cervical 
glands. 

The superficial lymphatics of the face are more numerous than those of the 
head, and commence over its entire surface. Those from the frontal region ac- 
company the frontal vessels ; they then pass obliquely across the face, running with 
the facia} vein, pass through the buccal glands on the surface of the Buccinator 
muscle, and join the submaxillary lymphatic glands. The latter receive the 
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Ipaphatio vessels from the lips, end are often found enlarged in cases of m ali g nant 
disease of those parts. 

The deep lymphatic# of the face are derived from the pituitary membrane 
of the nose, the mucous membrane of the mouth and pharynx, and the contents 
of the temporal and orbital fossee ; they accompany the branches of the internal 
maxillary artery, and terminate in the deep parotid and cervical lymphatic glands* 

The deep lymphatics of the cranium consist of two, sets, the meningeal and 
cerebral* The meningeal lymphatics accompany the meningeal vessels, escape 
through foramina at the base of the skull, and join the deep cervical lymphatic 


148, — The Superficial Lymphatics and Glands of the Head, Face, and Neck. 



glands. The cerebral lymphatics are described by Fohmann as being situated 
between the arachnoid and pia mater, as well as in the choroid plexuses of the 
lateral ventricles ; they accompany the trunks of the carotid and vertebral arteries, 
and probably pass through foramina at the base of the skull, to terminate in the 
deep cervical glands. They have not at present been demonstrated in the dura 
mater, or in the substance of the brain. 

The Lymphatic Glands of the Neck are divided into two sets, superficial and 
deep. 

The superficial cervical glands are placed in the course of the external jugular 
vein, between the Platysma and Sterno-mastoid. They are most numerous at the 
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Toot of til© neck, in the triangular interval between the clavicle, the Sterno- 
anastoid, and the Trapezius, where they are continuous with the axillary glands* 
A few small glands are also found on the front and sides of the larynx. 

The deep cervical glands (fig. 249) are numerous and of large size ; they form 
an uninterrupted chain along the sheath of the carotid artery and internal jugular 
vein, lying by the side of the pharynx, oesophagus, and trachea, and extending from 
the base of the skull to the thorax, where they communicate with the lymphatic 
glands in that cavity. 


249. — The Deep Lymphatics and Glands of the Neck and Thorax. 



The superficial and deep cervical lymphatics are a continuation of those 
already described on the cranium and face. After traversing the glands in those 
regions, they pass through the chain of glands which lie along the sheath of the 
carotid vessels, being joined by the lymphatics from the pharynx, oesophagus, 
larynx, trachea, and thyroid gland. At the lower part of the neck, after 
receiving some lymphatics from the thorax, they unite into a single trunk, which 
terminates on the left side, in the thoracic duct ; on the right side, in the right 
lymphatic duct. 

Lymphatics of the Upper Extremity. 

The Lymphatic Glands of the upper extremity (fig. 250) may be subdivided 
into two sets, superficial and deep. 
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The superficial lymphatic glands are few, and of small size. There are 
occasionally two or throe in front of the elbow, and one or two above the internal 
condyle of the humerus, near the basilic vein. 

The deep lymphatic glands are also few in number. In the forearm a few 
small ones are occasionally found in the course of the radial and ulnar vessels ; 
and in the arm, there is a chain of small glands along the inner side of the 
brachial artery. 


250. — The Superficial Lymphatics and Glands of the Upper Extremity. 



The atdllary glands are of large size, and usually ten or twelve in number 
A chain of these glands surrounds the axillary vessels imbedded in a quantity of 
loose areolar tissue ; they receive the lymphatic vessels from the arm : others are 
dispersed in the areolar tissue of the axilla : the remainder are arranged in two 
series, a small chain running along the lower border of the Pectoralis major, as 
for as the mammary gland, receiving the lymphatics from the front of the chest 
and m amma ; and others are placed along the lower margin of the posterior wall of 
the axilla, which receive the lymphatics from the integument of the back. Two 
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or ^hree subclavian lymphatic glands are placed immediately beneath the clavicle ; 
it is through these that the axillary and deep cervical glands co mmunic ate with 
each other. One is figured by Mascagni near the umbilicus. In mali g nant 
diseases, tumours, or other affections implicating the upper part of the back afod 
shoulder, the front of the chest and mamma, the upper part of the front and side 
of the abdomen, or the hand, forearm, and arm, the axillary glands are liable to 
be found enlarged. 

The superficial lymphatics of the upper extremity arise from the skin of 
the hand, and run along the sides of the fingers chiefly on the dorsal surface of the 
hand ; they then pass up the forearm, and subdivide into two sets, which take the 
course of the subcutaneous veins. Those from the inner border of the hand 
accompany the ulnar veins along the inner side of the forearm to the bend of the 
elbow, where they join with some lymphatics from the outer side of the forearm ; 
they then follow the course of the basilic vein, communicate with the glands 
immediately above the elbow, and terminate in the axillary glands, joining with 
the deep lymphatics. The superficial lymphatics from the outer and back part of 
the hand accompany the radial veins to the bend of the elbow. They are less 
numerous than the preceding. At the bend of the elbow, the greater number 
join the basilic group ; the rest ascend with the cephalic vein on the outer 
side of the arm, some crossing the upper part of the Biceps obliquely, to 
terminate in the axillary glands, whilst one or two accompany the cephalic vein 
in the cellular interval between the Pectoralis major and Deltoid, and enter the 
subclavian lymphatic glands. 

The deep lymphatics of the upper extremity accompany the deep blood-vessels. 
In the forearm, they consist of three sets, corresponding with the radial, ulnar, 
and interosseous arteries ; they pass through the glands occasionally found in the 
course of those vessels, and communicate at intervals with the superficial lymphatics. 
In their course upward, some of them pass through the glands which lie upon the 
brachial artery ; they then enter the axillary and subclavian glands, and at the root 
of the neck terminate, on the left side, in the thoracic duct, and on the right side 
in the right lymphatic duct. 

Lymphatics of the Lower Extremity, 

The Lymphatic Glands of the lower extremity may be subdivided into two 
sets, superficial and deep ; the former are confined to the inguinal region. 

The superficial inguinal glands y placed immediately beneath the integument, 
are of large size, and vary from eight to ten in number. They are divisible into 
two groups ; an upper, disposed irregularly along Poupart’s ligament, which 
receive the lymphatic vessels from the integument of the scrotum, penis, parietes 
of the abdomen, perineeum, and gluteal regions ; and an inferior group, which 
surround the saphenous opening in the fascia lata, a few being sometimes con- 
tinued along the saphenous vein to a variable extent. The latter receive the 
superficial lymphatic vessels from the lower extremity. These glands frequently 
become enlarged in diseases implicating the parts from which their lymphatics 
originate. Thus, in malignant or syphilitic affections of the prepuce and penis, 
or of the labia majora in the female, in cancer scroti, in abscess in the perineeum, 
or in any other disease affecting the integument and superficial structures in those 
parts, or the sub-umbilical part of the abdomen or gluteal region, the upper chain 
of glands is almost invariably enlarged, the lower chain being implicated in 
diseases affecting the lower limb. 

The deep lymphatic glands are, the anterior tibial, popliteal, deep inguinal, 
gluteal, and ischiatic. 

The anterior tibial gland is not constant in its existence. It is generally found 
by the side of the anterior tibial artery, upon the interosseous membrane at the 
upper part of the leg. Occasionally two glands are found in this situation. 

The deep popliteal glands , four or five in number, are of small size ; they surround 
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the popliteal vessels, imbedded in the 
oellular tissue and fet of the popliteal 
space. 

The deep unguinal gland* are placed 
beneath the deep fascia around the femoral 
artery and vein. They are of small size, 
and commu ni cate with the superficial 
inguinal glands through the saphenous 
opening. 

The gluteal and ischiatic glands are 
placed, the former above, the latter below 
the Pyriformis muscle, resting on their 
corresponding vessels as they pass through found* 

the great sacro-sciatic foramen. 

The Lymphatics of the lower extremity, 
like the Veins, may be divided into two 
sets, superficial and deep. 

The superficial lymphatics are placed 
between the integument and superficial 
fascia, and are divisible into two groups, 
an internal group, which follow the 
course of the internal saphenous vein ; 
and an external group, which accom- 
pany the external saphenous. The 
mternal group , the larger, commence 
on. the inner side and dorsum of the 
foot ; they pass, some in front, and 
some behind the inner ankle, run up the 
leg with the internal saphenous vein, pass 
with it behind the inner condyle of the 
femur, and accompany it to the groin, 
where they terminate in the group of in- 
guinal glands which surround the saphen- 
ous opening. Some of the efferent vessels 
from these glands pierce the cribriform 
fascia and sheath of the femoral vessels, 
and terminate in a lymphatic gland 
contained in the femoral canal, thus 
establishing a communication between 
the lymphatics of the lower extremity 
and those of the trunk ; others pierce the 
fascia lata, and join the deep inguinal 
glands. The external group arise from 
the outer side of the foot, ascend in 
front of the leg, and, just below the 
knee, cross the tibia from without in- 
wards, to join the lymphatics on the 
inner side of the thigh. Others com- 
mence on the outer side of the foot, 
pass behind the outer malleolus, and 
accompany the external saphenous vem 
along the back of the leg, where they 
enter the popliteal glands. 

The deep lymphatics of the lower ex- 
tremity are few in number, and accompany 
the deep blood-vessels. In the leg, they 
consist of three sets, the anterior tibial, 
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peroneal, and posterior 
two or three to each an 
lymphatic glands in the popliteal space; the efferent vessels from these giands 
accompany the femoral vein, and join the deep inguinal glands ; from these, the 
vessels pass beneath Poupart’s ligament, and communicate with the chain of glahda 
surrounding the external iliac vessels. 

The deep lymphatics of the gluteal and ischiatic regions follow the course of the 
blood-vessels, and join the gluteal and ischiatic glands at the great sacrO-sciatio 

foramen. 
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bibial, which accompany the corresponding blood-vessels, 
; they ascend with the blood-vessels, and enter Hm 


Lymphatics of the Pelvis and Abdomen. 

The deep lymphatic glands in the pelvis are, the external iliac, the internal iliac, 
and the sacral. Those of the abdomen are the lumbar glands. 

The external iliac glands form an uninterrupted chain round the external iliac 
vessels, three being placed round the commencement of the vessel just behind the 
crural arch. They communicate below with the femoral lymphatics, and above 
with the lumbar glands. 

The imtetnal iliac glands surround the internal iliac vessels ; they receive the 
lymphatics corresponding to the branches of the internal iliac artery, and commu- 
nicate with the lumbar glands. 

The sacral glands occupy the sides of the anterior surface of the sacrum, some 
being situated in the meso-rectal fold. These and the internal iliac glands are 
affected in malignant diseaso of the bladder, rectum, or uterus. 

Tho lumbar glands are very numerous ; they are situated on the front of the 
lumbar vertebrae, surrounding the common iliac vessels, tho aorta, and veca cava ; 
they receive the lymphatic vessels from the lower extremities and pelvis, as well 
as from the testes and some of the abdominal viscera ; the efferent vessels from 
these glands unite into a few large trunks, which, with the lacteals, form the com- 
mencement of tho thoracic duct. In some cases of malignant disease, these glands 
become enormously enlarged, completely surrounding the aorta and vena cava, 
and occasionally greatly contracting the calibre of those vossels. In all cases of 
malignant disease of the testis, and in malignant disease of the lower limb, before 
any operation is attempted, careful examination of the abdomen should be made, 
in order to ascertain if any enlargement exists ; and if any should be detected, all 
operative measures should be avoided, as fruitless. 

The lymphatics of the pelvis and abdomen may be divided into two sets, superficial 
and deep. 

The superficial lymphatics of the walls of the abdomen and pelvis follow tho 
course of the superficial blood-vessels. Those derived from the integument of the 
lower part of the abdomen below the umbilicus, follow the course of the superficial 
epigastric vessels, and converge to the superior group of the superficial inguinal 
glands ; the deep set accompany the deep epigastric vessels, and communicate with 
the external iliac glands. The superficial lymphatics from the sides and lumbar 
part of the abdominal wall wind round the crest of the ilium, accompanying the 
superficial circumflex iliac vessels, to join the superior group of the superficial 
inguinal glands ; the greator number, however, run backwards along with the 
ilio-lumbar and lumbar vessels, to join tbe lumbar glands. 

The superficial lymphatics of the gluteal region turn horizontally round the outer 
side of the nates, and join the superficial inguinal glands. 

The superficial lymphatics of the scrotum and perinceum follow the course of the 
external pudic vessels, and terminate in the superficial inguinal glands. 

The superficial lymphatics of the penis occupy the sides and dorsum of the 
organ, the latter receiving the lymphatics from the skin covering the glans penis ; 
they all converge to the upper chain of the superficial inguinal glands. The deep 
lymphatic vessels of the penis follow the course of the internal pudic vessels, and 
join the internal iliac glands. 



iv & ike* female* tbo lymphatic vessels of the mucous membrane of the labia, 
nymph®, and clitoris, terminate in the upper chain of the inguinal glands. 

The deep lymphatics of the pelvis and abdomen take the course of the principal 
blood-vessels. Those Of the parietes of the pelvis, which accompany the gluteal, 
ischiatic, and obturator vessels, follow the course of the internal iliac artery, and 
ultimately join the lumbar lymphatics. 

a^a.^TheDeep Lymphatic Vessels and Glands of the Abdomen and Pelvis. 



The efferent vessels from the inguinal glands enter the pelvis beneath Poupart’s 
ligament, where they lie in close relation with the femoral vein ; they then pass 
through the chain of glands surrounding the external iliac vessels, and finally 
terminate in the lumbar glands. They receive the deep epigastric, circumflex iliac, 
and ilio-lumbar lymphatics, 

y^;: The lymphatics of the bladder arise from the entire surface of the organ; the 
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greater number run beneath thfe peritoneum on its posterior surface, and, after 
passing through the lymphatic glands in that situation, join with the lymphatics 
from the prostate and vesiculee seminales, and enter the internal iliac gland#. 

The lymphatics of the rectum are of large size ; after passing through some 
small glands that lie upon its outer wall and in the meso-rectum, they pass to the 
sacral or lumbar glands. 

The lymphatics of the uterus consist of two sets, superficial and deep; the 
former being placed beneath the peritoneum, the latter in the substance of the 
organ. The lymphatics of the cervix uteri, together with those from the vagina, 
enter the internal iliac and sacral glands ; those from the body and fundus of the 
uterus pass outwards in the broad ligaments, and, being joined by the lymphatics 
from the ovaries, broad ligaments, and Fallopian tubes, ascend with the ovarian 
vessels to open into the lumbar glands. In the unimpregnated uterus, they are 
small ; but during gestation, they become very greatly enlarged. 

The lymphatics of the testicle consist of two sets, superficial and deep ; 
the former commence on the surface of the tunica vaginalis, the latter in the 
epididymis and body of the testis. They form several large trunks, which 
ascend with the spermatic cord, and accompanying the spermatic vessels into the 
abdomen, open into the lumbar glands ; hence the enlargement of these glands in 
malignant disease of the testis. 

The lymphatics of the kidney arise on the surface, and also in the interior of the 
organ ; they join at the hilus, and, after receiving the lymphatic vessels from the 
ureter and suprarenal capsule, open into the lumbar glands. 

The lymphatics of the liver are divisible into two sets, superficial and deep. 
The former arise in the sub-peritoneal areolar tissue over the entire surface of the 
organ. Those on the convex surface may be divided into four groups : I . Those 
which pass from behind forwards, consisting of three or four branches, which 
ascend in the longitudinal ligament, and unite to form a single trunk, which passes 
up between the fibres of the Diaphragm, behind the ensiform cartilage, to enter 
the anterior mediastinal glands, and finally ascends to the root of the neck, to 
terminate in the right lymphatic duct. 2. Another group, which also incline 
from behind forwards, are reflected over the anterior margin of the liver to its 
under surface, and from thence pass along the longitudinal fissure to the glands 
in the gastro-hepatic omentum. 3. A third group incline outwards to the right 
lateral ligament, and uniting into one or two large trunks, pierce the Diaphragm, 
and run along its upper surface to enter the anterior mediastinal glands ; or, 
instead of entering the thorax, turn inwards across the crus of the Diaphragm, 
and open into the commencement of the thoracic duct. 4. The fourth group 
incline outwards from the surface of the left lobe of the liver to the left lateral 
ligament, pierce the Diaphragm, and passing forwards, terminate in the glands in 
the anterior mediastinum. 

The superficial lymphatics on the under surface of the Iwer are divided into 
three sets : 1 . Those on the right side of the gall-bladder enter the lumbar glands. 

2. Those surrounding the gall-bladder form a remarkable plexus : they accompany 
the hepatic vessels, and open into the glands in the gastro-hepatic omentum. 

3. Those on the left of the gall-bladder pass to the oesophageal glands, and to the 
glands which are situated along the lesser curvature of the stomach. 

The deep lymphatics accompany the branches of the portal vein and the hepatic 
artery and duct through the substance of the liver ; passing out at the transverse 
fissure, they enter the lymphatic glands along the lesser curvature of the stomach 
and behind the pancreas, or join with one of the lacteal vessels previous to its 
termination in the thoracic duct. 

The lymphatic glands of the stomach are of small size : they are placed along 
the lesser and greater curvatures, some within the gas tro -splenic omentum, whilst 
others surround the cardiac and pyloric orifices. 

The lymphatics of the stomach consist of two sets, superficial and deep ; the 
former originating in the subserous, and the latter in the submucous -coat. They 




&Sow the course of the blood-vessels, and mayf consequently, be arranged inie 
three groups* The group accompany the coronary vessels along the lesser 
curvature, receiving branches from both surfaces of the organ, and pass to the 
:gknds around the pylorus. The second group pass from the great end of tie 
stomach, accompany the vasa brevia, and enter the splenic lymphatic glands, 
Th» third group run along the greater curvature with the right gastro-epiploic 
vessel^ &nd terminate at the root of the mesentery in one of the principal lacteal 
vessels. 

The lymphatic gla/nds of the spleen occupy the hilus. Its lymphatic vessels 
consist of two sets, superficial and deep ; the former are placed beneath its 
peritoneal covering, the latter in the substance of the organ : they accompany the 
bihod-vessels, passing through a series of small glands, and after receiving the 
|j^mphatics from the pancreas, ultimately pass into the thoracic duct. 

The Lymphatic System of the Intestines. 

The lymphatic glands of the small intestine are placed between the layers of 
the mesentery, occupying the meshes formed by the superior mesenteric vessels, 
and hence called mesenteric glands. They vary in number from a hundred to a 
hundred and fifty ; and in size, from that of a pea to that of a small almond. 
These glands are most numerous, and largest, above near the duodenum, and below 
opposite the termination of the ileum in the colon. This latter group becomes 
enlarged and infiltrated with deposit in cases of fever accompanied with ulcera- 
tion of the intestines. 

The lymphatic glands of the large intestine are much loss numerous than the 
mesenteric glands : they are situated along the vascular arches formed by the 
arteries previous to their distribution, and even sometimes upon the intestine 
itself. They are fewest in number along the transverse colon, where they form 
an uninterrupted chain with the mesenteric glands. 

The lymphatics of the small intestine are called Iqcteals , from the milk-white 
fluid they usually contain ; they consist of two sets, superficial and deep ; the 
former lie beneath the peritoneal coat, taking a longitudinal course along the 
outer side of the intestine ; the latter occupy the submucous tissue, and course 
transversely round tbe intestine, accompanied by tlic branches of the mesenteric 
vessels : they pass between tbe layers of the mesentery, enter the mesenteric 
glands, and finally unite to form two or three large trunks, which terminate in 
the thoracic duct. 

The lymphatics of the large intestine consist of two sets : those of the caecum, 
ascending and transverse colon, which, after passing through their proper glands, 
enter the mesenteric glands ; and those of the descending colon and rect um , which 
pass to the lumbar glands. 

The Lymphatics of the Thorax. 

The deep lymphatic glands of the thorax are the intercostal, internal mammary, 
anterior mediastinal, a»d posterior mediastinal. 

The intercostal glands are small, irregular in number, and situated on each 
side of the spine, near the costo-vertebral articulations, some being placed between 
the two planes of intercostal muscles. 

The internal mammary glands are placed at the anterior extremity of each 
intercostal space, by the side of the internal mammary vessels, 

The anterior mediastinal glands are placed in the loose areolar tissue of the 
anterior mediastinum, some lying upon the Diaphragm in front of the pericardium, 
and others round the great vessels at the base of tbe heart. 

The posterior mediastinal glands are situated in the areolar tissue in the 
posterior mediastinum, forming a centum^ chain by the side of the aorta and 
; they communicate on eadfstde with the interoostal, below with the 
y^aahar glands, and above with the deep cervical. 




THORAX. 


465 


The superficial lymphatics of thefiront of the thorax run across the great Pectoral 
muscle, and those on the back part of this cavity He upon the Trapezius and Latis- 
simus dorsi ; they all converge to the axillary glands. The lymphatics from the 
mamma run along the lower border of the Pectoralis major, through a chain of 
small lymphatic glands, and communicate with the axillary glands. 

The deep lymphatics of the thorax are the intercostal, internal mammary, and 
diaphragmatic. 

The intercostal lymphatics follow the course of the intercostal vessels, receiving 
lymphatics from the intercostal muscles and pleura ; they pass backwards to the 
spine, and unite with lymphatics from the back part of the thorax and spinal canal. 
After traversing the intercostal glands, they incline down the spine, and terminate 
in the thoracic duct. 

The internal mammary lymphatics follow the course of the internal mammary 
vessels ; they commence in the muscles of the abdomen above the umbilicus, 
communicating with the epigastric lymphatics, ascend between the fibres of the 
Diaphragm at its attachment to the ensiform appendix, and in their course behind 
the costal cartilages are joined by the intercostal lymphatics, terminating on the 
right side in the right lymphatic duct, on the left side in the thoracic duct. 

The lymphatics of the Diaphragm follow the course of their corresponding vessels, 
and terminate, some in front, in the anterior mediastinal and internal mammary 
glands, some behind in the intercostal and hepatic lymphatics. 

The bronchial glands are situated round the bifurcation of the trachea and 
roots of the lungs. They are ten or twelve in number, the largest being placed 
opposite the bifurcation of the trachea, the smallest round the bronchi and their 
primary divisions for some little distance within the substance of the lungs. In 
infancy, they present the same appearance as lymphatic glands in other situations, 
in the adult they assume a brownish tinge, and in old age a deep black colour. 
Occasionally they become sufficiently enlarged to compress and narrow the canal 
of the bronchi ; and they are often the seat of tubercle or deposits of phosphate of 
lime. 

The lymphatics of the lung consist of two sets, superficial and deep : the 
former are placed beneath the pleura, forming a minute plexus, which covers the 
outer surface of the lung ; the latter accompany the blood-vessels, and run along 
the bronchi : they both terminate at the root of the lungs in the bronchial glands. 
The efferent vessels from these glands, two or three in number, ascend upon the 
trachea to the root of the neck, traverse the tracheal and oesophageal glands, and 
terminate on the left side in the thoracic duct, and on the right side in the right 
lymphatic duct. 

The cardiac lymphatics consist of two sets, superficial and deep ; the former 
arise in the subserous areolar tissue of the surface, and the latter beneath the 
internal lining membrane of the heart. They follow the course of the coronary 
vessels ; those of the right side unite into a trunk at the root of the aorta, which, 
ascending across the arch of that vessel, passes backwards to the trachea, upon 
which it ascends, to terminate at the root of the neck in the right lymphatic duct. 
Those of the left side unite into a single vessel at the base of the heart, which, 
passing along the pulmonary artery, and traversing some glands at the root of the 
aorta, ascends on the trachea to terminate in the thoracic duct. 

The thymic lymphatics arise from the spinal surface of the thymus gland, and 
terminate on each side in the internal jugular veins. 

The thyroid lymphatics arise from either lateral lobe of this organ; they 
converge to form a short trunk, which terminates on the right side in the right 
lymphatic duct, on the left side in the thoracic duct. 

The lymphatics of the oesophagus form a plexus round that tube, traverse 
the glands in the posterior mediastinum, and, after communicating with the 
pulmonary lymphatic vessels near the roots of the lungs, terminate in the thoracic 
duct. 
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r E Nervous System consists : i. of a series of connected central organs, called, 
collectively, the cerebrospinal centre , or axis ; 2. of the ganglia ; and, 3. of 
the nerves. 

The cerebrospinal portion of the nervous system includes the brain and spinal 
cord, with the nerves connected with them, and the ganglia seated upon those 
nerves. It was distinguished, by Bichat, as the nervous system of ammal life . 
It includes those nervous organs which are more immediately connected with 
the mental processes, as volition and sensation ; but this portion of the nervous 
system is also concerned in many nervous actions, with which the mind has no 
connection. 

The ganglionic or sympathetic system consists of a double chain of ganglia 
connected by nervous cords, situate along the spinal column. Nerves derived 
from these ganglia proceed to the viscera in the thoracic, abdominal, and pelvic 
cavities ; and these nerves have, again, ganglia developed on them. This system 
was distinguished, by Bichat, as the nervous system of organic life . It is less 
immediately connected with the mind, appearing to be more closely concerned 
with the processes of organic life than the cerebro- spinal system is. 

The several organs of the nervous system are composed of two different 
substances, which differ from each other in density, in colour, in their minute 
structure, and in their chemical composition. They are called the vesicular nervous 
matter, and the fibrous nervous matter. The former is often called the grey or 
cineritious substance ; and the latter, the white or medullary. 

The fibrous nervous matter is most extensively diffused throughout the body. 
It forms a large portion of the nervous centres, either alone, or mixed with 
vesicular matter ; and is the principal constituent of the nerves which connect 
them with the various tissues and organs. 

The vesicular nervous matter is usually known by its soft consistence, and dark 
reddish-grey colour ; it is generally collected into masses intermingled with the 
fibrous structure, in various parts of the brain and spinal cord, and in the several 
ganglia. 

Chemical Composition. The following analysis, by Lassaigne, represents the 
relative proportion of the different constituents composing the grey and white 
matter of the brain. 
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It appears from this analysis, that the cerebral substance consists of albumen, 
dissolved in water, combined with fatty matters and salts. The fatty matters, 
according to Fremy, consist of cerebric acid, which is most abundant, cholesterin, 
oleophosphoric acid, and olein, margarin, and traces of their acids. The same 
analyst states, that the fat contained in the brain is confined almost exclusively to 
the white substance, and that its colour becomes lost when the fatty matters are 
removed. According to Vauquelin, the cord contains a larger proportion of fat 
than the brain ; and, according to L’Heritier, the nerves contain more albumen 
and more soft fat than the brain. 
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Microscopic Structure. The fibroma nervous matter consists of two different 
kinds of nerve-fibres, which are distinguished as. the tabular fibre, and the gela- 
tinous fibre. In most nerves these two kinds are intermingled; the tubular 
fibres being more numerous in the nerves of the oerebro-spinal system, the gelati- 
nous predominating in the nerves of the sympathetic system. 

The tubular fibres appear to consist of tubules of simple membrane, homogeneous 
in structure, and analogous to the sarcolemma of striped muscle. Within is the 
proper nerve substance, composed apparently of two different materials ; the central 
part, which occupies the axis of the nerve-tube, is a transparent material, termed 
the axis- cylinder ; while the outer portion, which forms a tube within the tubular 
membrane, enclosing the axis-cylinder, is usually opaque and dimly granular, as 
if from a kind of coagulation ; it is generally known as the white substance 
of Schwarm. The peculiar white appearance of the oerebro-spinal nerves is 
principally due to the large amount of the white substance of Schwann which they 
contain. It is probable that the essential element of the nerve- tube is the axis- 
cylinder, the tubular membrane and white substance of Schwann affording 
mechanical protection to this substance, and insulating it from the constituent 
parts of the neighbouring fibres. 

In a perfectly fresh state, the nerve-tubes present the appearance of simple 
membranous tubes, perfectly cylindrical, and containing a transparent and ap- 
parently homogeneous material ; but shortly after death, when pressed or separated 
by coarse manipulation, they undergo changes which render it probable that their 
contents are composed of the two materials above mentioned, for the fine outline 
of the previously cylindrical tube is exchanged for a dark double contour, the 
outer line being formed by the tubular sheath, the inner by the white substance 
of Schwann, at the same time the granular material collects into small masses which 
distend the tubular membrane at irregular intervals, while the intermediate spaces 
collapse, giving the fibres a varicose or beaded appearance. In the brain, spinal 
cord, and nerves of special sense, the tubes are very apt to exhibit this change, 
owing to the extreme thinness of the tubular membrane, and to a diminished con- 
sistence of the contained nervous matter. The contents of the nerve-tubes are 
extremely soft, for when subjected to slight pressure they readily pass from one 
part of the tube to another, and often cause a bulging at tbe side of the tube. 
The contents, also, readily escape on pressure from the extremities of the tube, 
assuming the appearance and form of globules, which consist of a transparent 
central part, surrounded by a layer of the white substance of Schwann, marked 
by its double contour. 

The nerve-fibres vary in size ; they are largest within the trunk and branches 
of the nerves, measuring from ^nVo- to -g-g 1 ^ of an inch. They become gradually 
smaller as they approach the brain and spinal cord, and are usually smaller also in 
the tissues in which they are distributed. In the grey matter of the brain and 
spinal cord, they seldom measure more than yyj-^ to of an inch. 

Tke gelatinous fibred constitute the main part of the trunk and branches 
of the sympathetic nerve, and are intermingled in various proportions in the 
cerebro- spinal nerves. When collected together in great numbers, they exhibit 
a yellowish-grey colour. They are flattened, soft, and homogeneous in appearance, 
containing nuclei, of a round or oval form, arranged at nearly equal distances, 
and frequently presenting nucleoli. They vary in diameter, from -g oW to 
of an inch, and resemble much the fibres of unstriped muscle. They differ from 
the tabular fibres in their smaller size, being only one-half or one-third their size, 
in the absence of tbe double contour, their apparently uniform structure, and their 
yellowish-grey colour. It appears probable, that these nerves are composed ex- 
clusively of the substance which corresponds with the axis-cylinder of the tubular 
nerves, and differ from them in not possessing the tubular membrane, and white 
substance of Schwann. . 

The vesicular nervous substance is distinguished by its dark reddish-grey 
colour, and soft consistence. It is found in the brain, spinal cord, and various 
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ganglia, intermingled with the fibrous nervous substance, but is never found in the 
nerves. It is composed, as its name implies, of vesicles, or corpuscles, commonly 
called nerve or ganglion corpuscles, containing nuclei and nucleoli ; the vesicles 
being imbedded either in a finely granular substance, as in the brain, or in a 
capsule of nucleated cells, as in the ganglia. Each vesicle consists of an exceed- 
ingly delicate membranous wall, enclosing a finely granular material, part of 
which is occasionally of a coarser kind, and of a reddish or yellowish-brown 
colour. The nucleus is vesicular, much smaller than the vesicle, and adherent to 
some part of its interior. The nucleolus, which is enclosed within the nucleus, is 
vesicular in form, of minute size, and peculiarly clear and brilliant. The nerve- 
corpuscles vary in shape and size ; some are small, spherical, or ovoidal, with an 
uninterrupted outline. These forms are most numerous in the ganglia of the 
sympathetic. Others, called caudate or stellate nerve-corpuscles, are characterised 
by their larger size, and from having one or more tail- like processes issuing from 
them, which occasionally divide and subdivide into numerous branches. These 
processes are very delicate, apparently tubular, and contain a similar granular 
material to that found within the corpuscle. Some of the processes terminate in 
fine transparent fibres, which become lost among the other elements of the nervous 
tissue; others maybe traced until, after losing their granular N appearance, they 
become continuous with an ordinary nerve-fibre. \ 

The Ganglia may be regarded as separate and independent nerW>us centres, of 
smaller size and less complex structure than the brain, connected wix^i each other, 
with the cerebro-spinal axis, and with the nerves in various situations. They are 
found on the posterior root of each of the spinal nerves ; on the posterior or 
sensory root of the fifth cranial nerve ; on the facial nerve ; on tihe glosso- 
pharyngeal and pneumogastric nerves ; in a connected series along ea^-h side of 
the vertebral column, forming the trunk of the sympathetic ; on the branches of 
that nerve, and at the point of junction of those branches with the cerebro-spinal 
nerves. On section, they are seen to consist of a reddish-grey substance, tra- 
versed by numerous white nerve-fibres : they vary considerably in form an d size ; 
the largest are found in the cavity of the abdomen ; the smallest, not visible with 
the naked eye, exist in considerable numbers upon the nerves distributed to the 
different viscera. The ganglia are invested by a smooth and firm closely-ad£*ering 
membranous envelope, consisting of dense areolar tissue ; this sheath is contiguous 
with the neurilemma of the nerves, and sends numerous processes into the inferior 
of the ganglia, which support the blood-vessels supplying its substance. 

In structure, all ganglia are essentially similar ; consisting of the ^ame 
structural elements as the other nervous centres, viz., a collection of vesicular 
nervous matter , traversed by tubular and gelatinous nerve-fibres. The vesiciplar 
nervous matter consists of nerve-cells or ganglion- globules, most of which appear 
free, and of a round or oval form : these are more especially seated near *he 
surface of the ganglion ; others have caudate processes, and give origin to nerv©- 
fibres. In the ganglia, the nerve- cells are usually enclosed in a capsule of granular 
corpuscles and fibres. The tubular nerve-fibres run through the ganglion, soim® 
being collected into bundles, while others, separating from each other, take a cirn 
cuitous course among the nerve-cells before leaving the ganglia. 

The Nerves are round or flattened cords, which are connected at one end with 
the cerebro-spinal centre or the ganglia, and are distributed, at the other, to the 
various textures of the body: they are subdivided into two great classes, the 
cerebro-spinal, which proceed from the cerebro-spinal axis, and the sympathetic 
or ganglionic nerves, which proceed from the ganglia of the sympathetic. The 
cerebro-spinal are the nerves of animal life , being distributed to the organs of the 
senses, the skin, and the organs of locomotion : the sympathetic, or ganglionic 
nerves, are distributed chiefly to the viscera and blood-vessels, and are termed the 
nerves of organic life . 

The Cerebro-spinal nerves consist of numerous nerve -fibres, collected together 
and enclosed in a membranous sheath. A small bundle of primitive fibres, enclosed 
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in a tubular sheath, is called a funiculus : if the nerve is of small size, it may 
consist only of a single funiculus, but if large, the funiculi are collected together 
into larger bundles or fasciculi ; and are bound together in a common membranous 
investment, termed the sheath . In structure, the common sheath investing the 
whole nerve, as well as the septa given off from it, which separate the fasciculi, 
consist of areolar tissue, composed of white and yellow elastic fibres, the latter 
existing in greatest abundance. The tubular sheath of the funiculi, or neurilemma y 
consists of a fine, smooth, transparent membrane, which may be easily separated, 
in the form of a tube, from the fibres it encloses ; in structure, it is, for the most 
part, a simple and homogeneous transparent film, occasionally composed of numerous 
minute reticular fibres. 

The cerebro- spinal nerves consist almost exclusively of the tubular nerve-fibres, 
the gelatinous fibres existing in very small proportion. 

The blood-vessels supplying a nerve terminate in a minute capillary plexus, the 
vessels composing which run, for the most part, parallel with the funiculi ; they 
are connected together by short transverse vessels, forming narrow oblong meshes, 
similar to the capillary system of muscle. 

The nerve-fibres, as far as is at present known, do not coalesce, but pursue an 
uninterrupted course from the centre to the periphery. In separating a nerve, 
however, into its component funiculi, it may be seen that they do not pursue a 
perfectly insulated course, but occasionally join at a very acute angle with other 
funiculi proceeding in the same direction ; from which again, branches are given 
off, to join again in like manner with other funiculi. It must be remembered, 
however, that in these communications the nerve-fibres do not coalesce, but merely 
pass into the sheath of the adjacent nerve, become intermixed with the nerve- 
fibres, and again pass on to become blended with the nerve-fibres in some adjoining 
funiculus. 

Nerves, in their course, subdivide into branches, and these frequently commu- 
nicate with branches of a neighbouring nerve. In the subdivision of a nerve, the 
filaments of which it is composed are continued from the trunk into the branches, 
and at their junction with the branches of neighbouring nerves, the filaments pass 
to become intermixed with those of the other nerve in their further progress ; in 
no instance, however, have the separate nerve-fibres been shown to inosculate. 

The communications which take place between two or more nerves, form what 
is called a plexus. Sometimes a plexus is formed by the primary branches of the 
trunks of the nerves, as the cervical, brachial, lumbar, and sacral plexuses, and 
occasionally by the terminal fasciculi, as in the plexuses formed at the periphery 
of the body. In the formation of a plexus, the component nerves divide, then 
join, and again subdivide in such a complex manner that the individual fasciculi 
become interlaced most intricately ; so that each branch leaving a plexus may 
contain filaments from each of the primary nervous trunks which form it. In the 
formation also of the smaller plexuses at the periphery of the body, there is a free 
interchange of the fasciculi and primitive fibrils. In each case, however, the 
individual filaments remain separate and distinct, and do not inosculate with each 
other. 

It is probable that, through this interchange of fibres, the different branches 
passing off from a plexus, have a more extensive connection with the spinal cord 
than if they each had proceeded to be distributed without such 'connection with, 
other nerves. Consequently, the parts supplied by these nerves have more extended 
relations with the nervous centres ; by this means, also, groups of muscles may be 
associated for combined action. 

By the expression ‘ the terminations of nerve-fibres ’ is signified their mode of 
connection with the nerve-centres, and with the different tissues which they 
supply ; the former are called their central , the latter their peripheral termina- 
tions. 

As to the mode in which the nerve-fibres are disposed in the nervous centres, it 
is probable that many originate from nerve-corpuscles, as above-mentioned ; others 
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probably form simple loops. As to the precise connection of the nerve-fibres with 
the ganglion-corpuscles, it appears that as the fibre approaches the vesicle, the 
white substance of Schwann, in most cases, gradually disappears, and the tubular 
membrane expands so as to envelope the corpuscle ; the sheath, contracting at the 
opposite side of the corpuscle, is again continuous with the tubular sheath of the 
nerve-fibre, a prolongation from the granular substance of the corpuscle extending 
for some distance along each part of the nerve-tube, and taking the place of the 
usual elements of the nerve- fibre. Whether this relation of nerve-fibres to ganglion- 
corpuscles is co mm on to all kinds of nerve-fibres, has yet to be determined. 

In the peripheral distribution of the nerves, small bundles of nerve-fibres com- 
monly form delicate plexuses. From the divisions of these plexuses the primitive 
fibres are given off, which are disposed of in various- ways in different tissues. — 
l . Occasionally the elementary fibres are disposed in loops , as has been found in 
the internal ear, in the papillae of the tongue and of the skin, in the tooth pnlp, 
and in striped muscular tissue — each fibre, after issuing from a branch in a ter- 
minal plexus, runs over or through the substance of the tissue, and, turning back, 
joins the same or a neighbouring branch, in which it probably passes back to a 
nervous centre. 2. Sometimes each ultimate nerve-fibre divides into several 
branches , which spread out in the substance of the tissue, as is seen in the retina, 
in the muscular tissue of the frog, and in that of the lower vertebrata. 3. Some- 
times the ultimate nerve-fibres form minute plexuses , as in certain serous mem- 
branes, e.g., the peritoneum, and in the pia mater of the brain and cord. 4. Not 
uncommonly the nerve-fibres terminate by free ends , as is seen in the Pacinian 
corpuscles, and in some of the papillae of the skin. 5. Occasionally, the nerve- 
fibres are brought into direct connection with nerve-corpuscles , as in the retina, and 
in the lamina spiralis of the internal ear. 

Some nerve-fibres have no peripheral termination. Gerber has shown, that 
nerve-fibres occasionally form loops, by their junction with a neighbouring fibre in 
the same fasciculus, and return to the cerebro- spinal centre without having any 
peripheral termination. These he considers to be sentient nerves, appropriated 
exclusively to the nerve itself, the nervi nervorum , which give the tissue of the 
nerve its own sensibility. This sensibility is quite exclusive of the sensation pro- 
duced by an impression made at the peripheral end of the nerve. These fibres 
bear some analogy to those met with in the back part of the optic commissure, 
where a set of fibres passes from one optic tract across the commissure to the 
opposite tract, having no communication with the optic nerve ; so also in the com- 
munications formed between the cervical nerves and spinal accessory and descendens 
noni, the nerve-fibres form an arch connected by each extremity with the cerebro- 
spinal centre, and have no peripheral termination. 

Again, some nerve-fibres would appear to have no central connection with the 
cerebro-spinal centre : for example, those forming the most anterior part of the 
optic commissure. These inter-retinal fibres , as they are called, commence in the 
retina, pass along the optic nerve, and across the commissure to the optic nerve 
and retina of the opposite side. 

The point of connection of a nerve with the brain or spinal cord, is called, for 
convenience of description, its origin or root. If the fasciculi of which the nerve 
is composed should all arise at or near one point, or along one tract, the root is 
called single. If, on the contrary, the fasciculi divide into two separate bundles, 
which are connected at two different points with any part of the cerebrospinal 
centre, such nerve is said to have a double origin , or to arise by two roots, each 
of which may have a separate function, as in the spinal nerves. The point where 
the separate fasciculi of a nerve are connected to the surface of the cerebro- spinal 
centre, is called the apparent origin of a nerve ; the term, real or deep origin , being 
given to that part of the centre from which a nerve actually springs. 

The Sympathetic nerve consists of tubular and gelatinous fibres, intermixed 
with a varying proportion of filamentous areolar tissue, and enclosed in a sheath 
, formed of fibro-areolar tissue. The tubular fibres are, for the most part, smaller 
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than those composing the oerebro-spinal nerves; their double contour is legs 
distinct, and, according to Remak, they presents nuclei similar to those found in 
the gelatinous nerve-fibres. Those branches of the Bympathetio which present a 
well-marked grey colour, are composed more especially of gelatinous nerve-fibres, 
intermixed with few tubular fibres ; whilst those of a white colour contain more 
of the tubular fibres, and few gelatinous. Occasionally the grey and white cords 
run together in a single nerve, without any intermixture, as in the branches of 
communication between the sympathetic ganglia and the spinal nerves, or in the 
communicating cords between the ganglia. 

The nerve-fibres, both of the cerebro-spinal and sympathetic system, convey 
impressions of a two-fold kind. The sensitive nerves, called also centripetal or 
afferent nerves, transmit impressions made upon their peripheral extremities to the 
nervous centres, and in this way the mind, through the medium of the brain, 
becomes conscious of external objects. The motor nerves, called also centrifugal 
or efferent nerves, transmit impressions from the nervous centres to the parts to 
which the nerves are distributed, these impressions either exciting muscular con- 
tractions, or influencing the processes of nutrition, growth, and secretion. 

The Cerebro- Spinal Centre consists of two parts, the spinal cord and the ence- 
phalon : the latter may be subdivided into the cerebrum, the cerebellum, the pons 
Varolii, and the medulla oblongata. 

The Spinal Cord and. its Membranes. 

Dissection. To dissect the cord and its membranes, it will he necessary to lay open the 
whole length of the spinal canal. For this purpose, the muscles must be separated from 
the vertebral grooves, so as to expose the spinous processes and laminoe of the vertebrae ; 
and the latter must be sawn through on each side, close to the roots of the transverse 
processes, from the third or fourth cervical vertebra, above, to the sacrum below. The 
vertebral arches having been displaced, by means of a chisel, and the separate fragments 
removed, the dura mater will be exposed, covered by a plexus of veins and a quantity of 
loose areolar tissue, often infiltrated with a serous fluid. The arches of the upper vertebras 
are best divided by means of a strong pair of cutting bone-forceps. 

Membranes of the Cord. 

The membranes which envelope the spinal cord are three in number. The most 
external is the dura mater, a strong fibrous membrane, which forms a loose sheath 
around the cord. The most internal is the pia mater, a cellulo- vascular membrane, 
which closely invests the entire surface of the cord. Between the two is the 
arachnoid membrane, an intermediate serous sac, which envelopes the cord, and is 
then reflected on the inner surface of the dura mater. 

The Dura Mater of the cord, continuous with that which invests the brain, is 
a loose sheath which surrounds the cord, and is separated from the bony walls of 
the spinal canal by a quantity of loose areolar adipose tissue, and a plexus of veins. 
It is attached to the circumference of the foramen magnum, and to the posterior 
common ligament, throughout the whole length of the spinal canal, by fibrous 
tissue, and extends, below, as far as the top of the sacrum ; but, beyond this 
point, it is impervious, being continued, in the form of a slender cord, to the back 
of the coccyx, where it blends with the periosteum. This sheath is much larger 
than is necessary for its contents, and its size is greater in the cervical and lumbar 
regions, than in the dorsal. Its inner surface is smooth, covered by a layer of 
polygonal cells ; and on each side may be seen the double openings which trans- 
mit the two roots of the corresponding spinal nerve, the fibrous layer of the dura 
mater being continued in the form of a tubular prolongation on them as they issue 
from these apertures. These prolongations of the dura mater are short in the 
upper part of the spine, but become gradually longer below, forming a number, of 
tubes of fibrous membrane, which enclose the sacral nerves, and are contained in 
the spinal canal. 
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The chief peculiarities of the dura mater of the cord, as compared with that 
investing the brain, are the following : 

The dura mater of the cord is not adherent to the 
bones of the spinal canal, which have an independent * 53 * and its 

periosteum. 

It does not send partitions into the fissures of the 
cord, as in the brain. 

Its fibrous laminae do not separate, to form venous 
sinusee, as in the brain. 

Structure . The dura mater consists of white 
fibrous tissue, arranged in bands which intersect 
one another. It is sparingly supplied with vessels ; 
and no nerves have as yet been traced into it. 

The Arachnoid is exposed by slitting up the dura 
mater, and reflecting that membrane to either side 
(fig. 253). It is a thin, delicate, serous membrane, 
which invests the outer surface of the cord, and is 
then reflected upon the inner surface of the dura 
mater, to which it is intimately adherent. Above, 
it is continuous with the cerebral arachnoid ; below, 
it is reflected on the various nerves, so that its parie- 
tal and visceral layers become continuous with each 
other. The visceral layer is the portion which sur- 
rounds the cord, and that which lines the inner surface 
of the dura mater is called the parietal layer ;* the 
interval between the two, is called the cavity of the 
arachnoid. The visceral layer forms a loose sheath 
around the cord, so as to leave a considerable interval 

between the two, which is called the sub-arachnoideaii space. This space is largest 
at the lower part of the spinal canal, and encloses the mass of nerves which form 
the canda equina. It contains an abundant serous secretion, the cerebro- spinal fluid, 
and usually communicates with the general ventricular cavity of the brain, by 
means of an opening in the fibrouB layer of the inferior boundary of the fourth 
ventricle. This secretion is sufficient in 

amount to expand the arachnoid mem- 2 54* — Transverse Section of the Spinal Cord 
brane, so as to completely fill up the whole 
of the space included in the dura mater. 

The sub-arachnoidean space is crossed, at 
the back part of the cord, by numerous 
fibrous bands, which stretch from the 
arachnoid to the pia mater, especially in 
the cervical region, and is partially sub- 
divided by a longitudinal membranous 
partition, which serves to connect the 
arachnoid with the pia mater, opposite 

the posterior median fissure. This partition is incomplete, and cribriform in struc- 
ture, consisting of bundles of white fibrous tissue, interlacing with each other. The 
visceral layer of the arachnoid surrounds the spinal nerves where they arise from 
the cord, and encloses them in a tubular sheath as far as their point of exit from 
the dura mater, where it becomes continuous with the parietal layer. 

The arachnoid is destitute of vessels. No nerves have as yet been traced into 
this membrane. 

The Pia Mater of the cord is exposed on the removal of the arachnoid (fig. 253). 
It is less vascular in structure than the pia mater of the brain, with which it is 

* Kfilliker denies that the .inner surface of the dura mater is covered by an outer layer 
of the arachnoid, and states that nothing is found here exoept an epithelial layer, no trace 
of a special membrane existing. 
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continuous, being thicker, more dense in structure, and composed of fibrous tissue, 
arranged in longitudinal bundles. It covers the entire surface of the cord to 
which it is very intimately adherent, forming its neurilemma, and sends a process 
downwards into its anterior fissure, and another, extremely delicate, into the 
posterior fissure. It also forms a sheath for each of the filaments of the spinal 
nerves, and invests the nerves themselves. A longitudinal fibrous band extends 
along the middle line on its anterior surface, called by Haller, the linea Bplendens ; 
and a somewhat similar band, the ligamentum denticulatum, is situated on each 
side. At the point where the cord terminates, the pia mater beoomes contracted, 
and is continued down as a long, slender filament ( filum terminate ), which 
descends through the centre of the mass of nerves forming the cauda equina, and 
is blended with the impervious sheath of dura mater, on a level with the top of 
the sacral canal. It assists in maintaining the cord in its position during the 
movements of the trunk, and is, from this circumstance, called the central liga- 
ment of the spinal cord. It contains a little nervous substance, which may be 
traced for some distance into its upper part, and is accompanied by a small artery 
and vein. 

Structure . Tbe pia mater of the cord, though less vascular than that which 
invests the brain, contains a network of delicate vessels in its substance. It is 
also supplied with nerves, which are derived from the sympathetic, and from the 
posterior roots of the spinal nerves. At the upper part of the cord, the pia mater 
presents a greyish, mottled tint, which is owing to yellowish or brown pigment 
cells being scattered within its tissue. 

The Ligamentum Denticulatum (fig. 253) is a narrow, fibrous band, situated on 
each side of tbe spinal cord, throughout its entire length, and separating the 
anterior from the posterior roots of the spinal nerves, having received its name 
from the serrated appearance which it presents. Its inner border is continuous 
with the pia mater, at the side of the cord. Its outer border presents a series of 
triangular, dentated serrations, tbe points of which are fixed, at intervals, to the 
dura mater, serving to unite together the two layers of the arachnoid membrane. 
These serrations are about twenty in number, on each side, tbe first being 
attached to tbe dura mater, opposite the margin of the foramen magnum, be- 
tween the vertebral artery and the hypoglossal nerve ; and the last near the 
lower end of the cord. Its use is to support the cord in the fluid by which it is 
surrounded. 

The Spinal Cord. 

The spinal cord ( medulla spinalis) is the cylindrical elongated part of the cerebro- 
spinal axis, which is contained in the spinal canal. Its length is usually about 
sixteen or seventeen inches, and its weight, when divested of its membranes and 
nerves, about one ounce and a half, its proportion to the encephalon being about 
1 to 33. It does not nearly fill the canal in which it is contained, its investing 
membranes being separated from tbe surrounding walls by areolar tissue and 
a plexus of veins. It occupies, in the adult, the upper two-thirds of the spinal 
canal, extending from the foramen magnum to the lower border of the body of 
the first lumbar vertebra, where it terminates in a slender filament of grey sub- 
stance, the filum terminate , which lies concealed among the leash of nerves 
forming the cauda equina. In the foetus, before the third month, it extends to the 
bottom of the sacral canal ; but, after this period, it gradually recedes from 
below, as the growth of the bones composing the canal is more rapid in proportion 
than that of the cord ; so that, in the child at birth, the cord extends as far as the 
third lumbar vertebra. Its position varies also according to the degree of curva- 
ture of the spinal column, being raised somewhat in flexion of the spine. On 
examining its surface, it presents a difference in its diameter in different parts, 
being marked by two enlargements, an upper or cervical, and a lower, or lumbar. 
The cervical enlargement, which is the larger, extends from the third cervical to 
the first dorsal vertebra: its greatest diameter is in the transverse direction, and 
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it corresponds with the origin of the nerves which supply the upper extremities. 
The lower, or lumbar enlargement, is situated opposite the last dorsal vertebra, 
its greatest diameter being from before backwards. It corresponds with the 
origin of the nerves which supply the lower extremities. In form, the spinal 
oord is a flattened cylinder. It presents, on its anterior surface, along the middle 
line, a longitudinal fissure, the anterior median fissure ; and, on its posterior 
surface, another fissure, which also extends along the entire length of the cord, 
the posterior median fissure. These fissures serve to divide the cord into two 
symmetrical halves, which are united in the middle line, throughout their entire 
length, by a transverse band of nervous substanoe, the commissure. 

The Anterior median fissure is wider, but of less 
depth than the posterior, extending into the cord for 

a one-third of its thickness, and is deepest at 
wer part of the cord. It contains a prolonga- 
rem the pia mater ; and its floor is formed by 
the anterior white commissure, which is perforated 
by numerous blood-vessels, passing to the centre of 
the cord. 

The Posterior median fissure is mnch more deli- 
cate than the anterior, and most distinct at the upper 
and lower parts of the cord. It extends into the 
cord to about one-half of its depth. It contains a 
very slender process of the pia mater, and numerous 
blood-vessels, and its floor is formed by a thin layer 
of white substance, the posterior white commissure. 

Some anatomists state, that the bottom of this fissure 
corresponds to the grey matter, except in the cervical region, and at a point 
corresponding to the enlargement in the lumbar region. 

Lateral Fissures. On either side of the anterior median fissure, a linear series 
of foramina may be observed, indicating the points where the anterior roots of 
the spinal nerves emerge from the cord. This is called, by some anatomists, the 
anterior lateral fissure of the cord, although no actual fissure exists in this 
situation. And on either side of the posterior median fissure, along the line of 
attachment of the posterior roots of the nerves, a delicate fissure may be seen, 
leading down to the grey matter which approaches the surface in this situation : 
this is called the posterior lateral fissure of the spinal cord. On the posterior 
surface of the spinal cord, on either side of the posterior median fissure, is a slight 
longitudinal furrow, marking off two slender tracts, the posterior median columns. 
These are most distinct in the cervical region, but are stated by Foville to exist 
throughout the whole length of the cord. 

Columns of the Cord . The fissures divide each half of the spinal cord into four 
columns, an anterior column, a lateral column, a posterior column, and a posterior 
median column. 

The anterior column includes all the portion of the cord between the anterior 
median fissure and the anterior lateral fissure, from which the anterior roots of 
the nerves arise. It is continuous with the anterior pyramid of the medulla 
oblongata. 

The lateral column , the largest segment of the cord, includes all the portion 
between the anterior and posterior lateral fissures. It is continuous with the 
lateral column of the medulla. By some anatomists, the anterior and lateral 
columns are included together, under the name of the ontero-lateral column, which 
forms rather more than two-thirds of the entire circumference of the cord. 

The posterior column is situated between the posterior median and posterior 
lateral fissures. It is continuous with the restiform body of the medulla. 

The posterior median column is that narrow segment of the cord which is seen 
eaeach side of the posterior median fissure, usually included with the preceding? 
0 the posterior column. 


255. — Spinal Cord. Side View. 
Plan of the Fissures and 
Columns. 
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Structure of the Cord. If a transverse section of the spinal cord be made, it 
will be seen to consist of white and grey nervous substance. The white matter 
is situated externally, and constitutes the greater part. The grey substance 
occupies the centre, and is so arranged as to present on the surface of the section 
two crescentic masses placed one in each lateral half of the cord, united together 
by a transverse band of grey matter, the grey commissure. Each crescentic mass 
bas an anterior and posterior horn. The posterior horn is long and narrow, and 
approaches the surface of the posterior lateral fissure, near which it presents a 
slight enlargement. The anterior horn is short and thick, and does not quite 
reach the surface, but extends towards the point of attachment of the anterior 
roots of the nerves. Its margin presents a dentate or stellate appearance. Owing 
to the projections towards the surface of the anterior and posterior horns of the 
grey matter, each half of the cord is divided, more or less completely, into three 
columns, anterior, middle, and posterior ; the anterior and middle being joined to 
form the antero-lateral column, as the anterior horn does not quite reach the 
surface. 

The grey commissure, which connects the two crescentic masses of grey matter, 
is separated from the bottom of the anterior median fissure by the anterior white 
commissure ; and from the bottom of the posterior fissure by the posterior white 
commissure. The grey commissure consists of a transverse band of grey matter, 
and of white fibres, derived from the opposite half of the cord and the posterior 
roots of the nerves. The anterior commissure is formed of fibres, partly from 
the anterior column, and partly from the fibrils of the anterior roots of the 

spinal nerves, which decussate as they pass across 
256. — Transverse Sections of from one to the other side. 

The mode of arrangement of the grey matter, 
and its amount in proportion to the white, vary in 
different parts of the cord. Thus, the posterior 
horns are long and narrow, in the cervical region ; 
short and narrower, in the dorsal ; short, but wider, 
in the lumbar region. In the cervical region, the 
crescentic portions are small, the white matter more 
abundant than in any other region of the cord. In 
the dorsal region, the grey matter is least developed, 
the white matter being also small in quantity. In 
the lumbar region, the grey matter is more abundant 
than in any other region of the cord. Towards the 
lower end of the cord, the white matter gradually 
ceases. The crescentic portions of the grey matter 
soon blend into a single mass, which forms the only 
constituent of the extreme point of the cord. 
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The white substance of the cord consists of transverse, oblique, and longitudinal fibres, with 
blood-vessels and connective tissue. 

The transverse fibres proceed from the grey substance, and form with each other a kind .of 
plexus between the bundles of longitudinal fibres, with which many are continuous ; while 
others reach the surface of the cord through fissures containing connective tissue. Within 
the grey substance they are continuous with the roots of the nerves, with the processes of 
the nerve-cells, and with the anterior and posterior commissures. The oblique fioi'es proceed 
from the grey substance both upwards and downwards : they form the deep strata of the 
white columns, and, after running a variable length, become superficial. The longitudinal 
fibres are more superficial, run neaily parallel with each other, and form the greater portion 
of the white columns. 

t The grey substance of the cord consists of, 1 . Nerve -fibres of variable, but smaller. average 
diameter than those of the columns. 2. Nerve-cells of various shapes and sixes, with from 
two to eight processes. 3. Blood-vessels and connective tissue. 

Each lateral half of the grey substance is divided into an anterior and posterior horn, and 
the tractus intermedio-lateralis, or lateral part of the grey substance between the anterior 
andpoeterior cornua. 

.The posterior horn consists of two parts, the caput cornu, or expanded extnpai^f/ef the 
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horn (fig. *57), round which is the lighter space or lamina, the gelatinous substance; 
and the cervix cornu, or remaining narrow portion of the horn, as far forwards as the 
central canal 

The gelatinous substance contains 
along its border a series of large nerve- 
cells ; but more internally consists of a 
stratum of small cells traversed by 
transverse, oblique, and longitudinal 
fibres (figs. 25$, 150). 

Nearly the whole inner half of the 
cervix is occupied by a remarkable and 
important column or nerve-cells, called 
the posterior vesicular column (fig. 257)* 
which varies in size and appearance m 
different regions of the cord, and is 
intimately connected with the posterior 
roots of the nerves. 

Within, and along the outer border 
of the cervix are several thick bundles 
of longitudinal fibres, represented in 
the adjoining figure by the dark spots ; 
other bundles of the same kind may 
be seen in the grey substance along the 
line of junction of the caput with the 
cervix cornu (fig. 258). 

The anterior horn of the grey sub- 
stance in the cervical and lumbar swel- 
lings, where it gives origin to the nerves 
of the extremities, is much larger than in anv other region, and contains several distinct 
groups of large and variously shaped cells. This is well shown on comparing the above 
figures. 

258. — Transverse Section of the grey substance of the spinal cord through the middle of the 
lumbar enlargement. On the left side the groups of large cells are seen ; on the 
right side the course of the fibres without the cells. Magnified 1 3 diameters. 

J. L. Clarke, del. 


257. — Transverse Section of the grey substance 
of the spinal cord, near the middle of the 
dorsal region. Magnified 1 3 diameters. 

J. L. Clarke, del. 




The tractus intermedio-kcteratis (fig. 257) extends from the upper part of the lumbar to 
tike lower part of the cervical enlargement, and consists of variously shaped cells, which 
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spinal cord, through the middle 
of the lumbar enlargement. 
Mag. 14 diam. — J. L. Clarke, del. 


Testr 

Column 


THB liiPf' AIU) ITS MEMBRANES. 477 

are smalle r than those of the anterior cornu. In the neck above the cervical enlargement, 
a similar tract reappears, and is traversed by the lower part of the spinal accessory 
nerve, . ^ , 

Origin of the Spinal Nerves. The posterior roots are larger than the anterior ; hut their 
component filaments are finer and more delicate. They are all attached immediately to 
the posterior columns only, and decussate with each other in all directions through the 
r columns; but some of them pass through the 

grey substance into both the lateral and anterior 
259. — Longitudinal Section of the columns. Within the grey substance, they run lon- 
white and grey substance of the gitudinally upwards, and downwards; transversely 

through the posterior commissure to the opposite 
side ; and into the anterior cornu of their own side 
(figs. 258, 259). 

The anterior roots are attached exclusively to the 
anterior column, or rather to the anterior part of the 
antero-lateral columns ; for there is no antero-lateral 
fissure dividing the, anterior from the lateral column. 
Within the grey substance, the fibrils cross each other, 
and diverge in all directions, like the expanded hairs 
of a brush (figs. 258, 259), some of them running 
more or less longitudinally upwards and downwards ; 
and others decussating with those of the opposite 
side through the anterior commissure in front of the 
central canal. 

All the fibres of both roots of the nerves proceed 
through the white columns into the grey substance, 
with, perhaps, the exception of some which appear 
to run longitudinally in the posterior columns ; but 
whether these latter fibres of the posterior roots ulti- 
mately enter the grey substance of the cord after a 
very oblique course, or whether they proceed upwards 
to the brain, is uncertain/ 

The Central Canal. In the foetus, until after 
the sixth month, a canal, continuous with the 
general ventricular cavity of the brain, extends 
throughout the entire length of the spinal cord, 
formed by the closing-in of a previously open 
groove. 

In the adult, this canal can only be seen at 
the upper part of the cord, extending from the 
point of the calamus scriptorius, in the floor of 
the fourth ventricle, for about half an inch down the centre of the cord, where 
it terminates in a cul de sac ; the remnant of the canal being just yisible in a 
Bection of the cord, as a small, pale spot, corresponding to the centre of the grey 
commissure : its cavity is lined with a layer of cylindrical ciliated epithelium. 
In some cases, this canal remains pervious throughout the whole length of the 
cord. 
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The Brain and its Membranes. 

Dissection. To examine the brain with its membranes, the skull-cap must be removed. In 
order to effect this, saw through the external table, the section commencing, in front, about 
an inch above the margin of the orbit, and extending, behind, to a level with the occipital 
protuberance. Then break the internal table with the chisel and hammer, to avoid injuring 
the investing membranes or brain ; loosen, and forcibly detach the skull, when the dura 
mater will be exposed. The adhesion between the bone and the dura mater is very intimate, 
and much more so in the young subject than in the adult. 

The membranes of the brain are, the dura mater, arachnoid membrane, and pia 
mater. 

* The above description, and accompanying illustrations, kindly furnished me by my 
friend, Mr. Lockhart Clarke, embodies a condensed account of his laborious and extensive 
observations on the structure of the spinal cord. For further information on this subject, 
vide Fhh. Tram, 1851 — 185^3, Part iii. ; 1858, Part i.; 1859, Part i. ; i86a, Part ii. 
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Dura Mater. 

The dura mater is a thick and dense inelastic fibrous membrane, which lines 
the interior of the skull. Its outer surface is rough and fibrillated, and adheres 
closely to the irm^r surface of the bones, forming their internal periosteum, this 
adhesion being more intimate opposite the sutures and at the base of the skull ; 
at the margin of the foramen magnum, it becomes continuous with the dura 
mater lifti ng the spinal canal. Its inner surface is smooth and epitheliated, 
being lined by the parietal layer of the arachnoid. The dura mater is, therefore, 
a fibro- serous membrane, composed of an external fibrous lamella, and an internal 
serous layer. It sends numerous processes inwards, into the cavity of the skull, 
for the support and protection of the different parts of the brain ; and is prolonged 
tp the outer surface of the skull, through the various foramina which exist at the 
base, and thus becomes continuous with the pericranium ; its fibrous layer forms 
sheaths for the nerves which pass through these apertures. At the base of the 
skull, it sends a fibrous prolongation into the foramen cascum ; it lines the olfactory 
groove, and sends a series of tubular prolongations round the filaments of the 
olfactory nerves as they pass through the cribriform plate ; a prolongation is also 
continued through the sphenoidal fissure into the orbit, and another is continued 
into the same cavity through the optic foramen, forming a sheath for the optic 
nerve, which is continued as far as the eyeball. In certain situations in the skull 
already mentioned, the fibrous layers of this membrane subdivide, to form sinuses 
for the passage of venous blood. Upon the upper surface of the dura mater, in 
the situation of the longitudinal sinus, may he seen numerous small whitish bodies, 
the glandulee Pacchioni. 

Structure. The dura mater consists of white fibrous and elastic tissues, arranged 
in flattened laminae, which intersect one another in every direction. 

Its arteries are very numerous, but are chiefly distributed to the bones. Those 
found in the anterior fossa, are the anterior meningeal, branches of the anterior 
and posterior ethmoidal, and internal carotid. In the middle fossa are the middle 
and small meningeal, branches of the internal maxillary, and a third branch from 
the ascending pharyngeal, which enters the skull through the foramen lacerum 
basis cranii. In the posterior fossa, are the posterior meningeal branch of the 
occipital, which enters the skull through the jugular foramen ; the posterior me- 
ningeal, from the vertebral ; and occasionally meningeal branches from the ascending 
pharyngeal, which enter the skull, one at the jugular foramen, the other at the 
anterior condyloid foramen. 

The veim, which return the blood from the dura mater, and partly from the 
bones, anastomose with the diploic veins. These vessels terminate in the various 
sinuses, with the exception of two which accompany the middle meningeal artery, 
and pass out of the skull at the foramen spinosum. 

The nerves of the dura mater are, the recurrent branch of the fourth, and 
filaments from the Gasserian ganglion, from the ophthalmic nerve, and from the 
sympathetic. 

The so-called glandulee Pacchioni are numerous small whitish granulations, 
usually collected into clusters of variable size, which are found in the following 
situations : i. Upon the outer surface of the dura mater, in the vicinity of the 
superior longitudinal sinus, being received into little depressions on the inner 
surface of the calvarium, z. On the inner surface of the dura mater. 3. In the 
superior longitudinal sinus. 4. On the pia mater near the margin of the hemi- 
spheres. 

These bodies are not glandular in structure, but consist of a fibro-cellular matrix 
originally developed from the pia mater ; by their growth, they produce absorption 
or separation of the fibres of the dura mater ; in a similar manner they make their 
way into the superior longitudinal sinus, where they are covered by the lining 
membrane. The cerebral layer of the arachnoid in the situation of these growths 
is usually thickened and opaque, and adherent to the parietal portion. 
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These bodies are not found in infancy, and very rarely until the third year. 
They are usually found after the seventh year ; and from this period theyinerease 
in number as age advances. Occasionally they are wanting. 

Processes of the Dura Mater . The processes of the dura mater, sent inwards 
into the cavity of the skull, are three in number, the falx cerebri, the tentorium 
cerebelli, and the falx cerebelli. 

The falx cerebri, so named from its sickle-like form, is a strong arched process 
of the dura mater, which descends vertically in the longitudinal fissure between the 
two hemispheres of the brain. It is narrow in front, where it is attached to the 
crista galli process of the ethmoid bone ; and broad behind, where it is connected 
with the upper surface of the tentorium. Its upper margin is convex, and attached 
to the inner surface of the skull as far back as the internal occipital protuberance. 
In this situation it is broad, and contains the superior longitudinal sinus. Its 
lower margin is free, concave, and presents a sharp curved edge, which contains 
the inferior longitudinal sinus. 

The tentorium cerebelli is an arched lamina of dura mater, elevated in the 
middle, and inclining downwards towards its circumference. It covers the upper 
surface of the cerebellum, supporting the posterior lobes of the brain, and pre- 
venting their pressure upon it. It is attached, behind, by its convex border, to 
the transverse ridges upon the inner surface of the occipital bone, and there 
encloses the lateral sinuses ; in front, to the superior margin of the petrous portion 
of the temporal bone, enclosing the superior petrosal sinuses, and from the apex of 
this bone, on each side, is continued to the anterior and posterior clinoid processes. 
Along the middle line of its upper surface, the posterior border of the falx cerebri 
is attached, the straight sinus being placed at their point of junction. Its anterior 
border is free and concave, and presents a large oval opening for the transmission 
of the crura cerebri. 

The falx cerebelli is a small triangular process of dura mater, received into the 
indentation between the two lateral lobes of the cerebellum behind. Its base is 
attached, above, to the under and back part of the tentorium ; its posterior margin, 
to the lower division of the vertical crest on the inner surface of the occipital bone. 
As it descends, it sometimes divides into two smaller folds, which are lost on the 
sides of the foramen magnum. 


Arachnoid Membrane. 

The arachnoid (apax^rj, eT<)oc, like a spider's web ), so named from its extreme 
thinness, is the serous membrane which envelopes the brain, and is then reflected 
on the inner surface of the dura mater. Like other serous membranes, it is a shut 
sac, and consists of a parietal and a visceral layer. 

The parietal layer covers the inner surface of the dura mater, # and gives that 
membrane its smooth and polished surface ; it is also reflected over those processes 
which separate the hemispheres of the brain and cerebellum. 

The visceral layer invests the brain more loosely, being separated from direct 
contact with the cerebral substance by the pia mater, and a quantity of loose areolar 
tissue, the subarachnoidean. On the upper surface of the cerebrum, the arachnoid 
is thin and transparent, and may be easily demonstrated by injecting a stream of 
air beneath it by means of a blowpipe ; it passes over the convolutions without 
dipping down into the sulci between them. At the base of the brain, the arachnoid 
is thicker, and slightly opaque towards the central part ; it covers the anterior 
lobes, and is extended across between the two middle lobes, so as to leave a con- 
siderable interval between it and the brain, the anterior subarachnoiciecm space ; 
it is closely adherent to the pons and under surface of the cerebellum ; but between 

f Kolliker denies this ; and states, that the inner surface of the dura mater is covered 
with pavement epithelium, but has no other investment which can be regarded as a parietal 
layer of the arachnoid. 
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the hemispheres of the cerebellum and the medulla oblongata, another considerable 
interval is left between it and the brain, called the posterior eubarachnoidean space. 
These two spaces communicate together across the crura oerebri. The arachnoid 
membrane surrounds the nerves which arise from the brain, and encloses them in 
loose sheaths as far as their point of exit from the skull, where it becomes con- 
tinuous with the parietal layer. 

The subarachnoid space is the interval between the arachnoid and pia mater : 
this space is narrow on the surface of the hemispheres ; but at the base of the 
brain, a wide interval is left between the two middle lobes, and behind, between 
the hemispheres of the cerebellum and the medulla oblongata. This space is the 
seat of an abundant serous secretion, the cerebro-Bpinal fluid, which fills up the 
interval between the arachnoid and pia mater. The subarachnoid space usually 
co mmuni cates with the general ventricular cavity of the brain by means of an 
opening in the inferior boundary of the fourth ventricle. 

The sac of the arachnoid also contains serous fluid ; this is, however, small in 
quantity compared with the cerebro- spinal fluid. 

Structure. The arachnoid consists of bundles of white fibrous and elastic tissues 
intimately blended together. Its outer surface is covered with a layer of scaly 
epithelium. It is destitute of vessels, and the existence of nerves in it has not 
been satisfactorily demonstrated. 

The cerebrospinal fluid fills up the subarachnoid space, keeping the opposed 
surfaces of the arachnoid membrane in contact. It is a clear, limpid fluid, having 
a saltish taste, and a slightly alkaline reaction. According to Lassaigne, it consists 
of 98*5 parts of water, the remaining r; per cent, being solid matters, animal and 
saline. It varies in quantity, being most abundant in old persons, and is quickly 
reproduced. Its chief use is probably to afford mechanical protection to the 
nervous centres, and to prevent the effects of concussions communicated from 
without. 


Pia Mater. 

The pia mater is a vascular membrane, and derives its blood from the internal 
carotid and vertebral arteries. It consists of a minute plexus of blood-vessels, 
held together by an extremely fine areolar tissue. It invests the entire surface 
of the brain, dipping down between the convolutions and laminse, and is prolonged 
into the interior, forming the velum interpositum and choroid plexuses of the 
fourth ventricle. Upon the surfaces of the hemispheres, where it covers the grey 
matter of the convolutions, it is very vascular, and gives off from its inner surface 
a multitude of minute vessels, which extend perpendicularly for some distance 
into the cerebral substance. At the base of the brain, in the situation of the sub- 
stantia perforata and locus perforatus, a number of long straight vessels are given 
off, which pass through the white matter to reach the grey substance in the interior. 
On the cerebellum, the membrane is more delicate, and the vessels from its inner 
surface are shorter. Upon the crura cerebri and pons Yarolii, its characters are 
altogether changed ; it here presents a dense fibrous structure, marked only by 
slight traces of vascularity. 

According to Fohmann and Arnold, this membrane contains numerous lym- 
phatic vessels. Its nerves are derived from the sympathetic, and also from the 
third, sixth, seventh, eighth, and spinal accessory. They accompany the branches 
of the arteries. 

The Brain. 

The brain ( encephalon ) is that portion of the cerebro-spinal axis that is con- 
tained in the cranial cavity. It is divided into four principal parts ; viz., the 
cerebrum, the cerebellum, the pons Varolii, and medulla oblongata. 

The cerebrum forma the largest portion of the encephalon, and occupies a 
Considerable part of the cavity of the cranium, resting in the anterior and middle 
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fosm of the base of the skull, and separated posteriorly from tike oerebefium by 
the tentorium oerebelli. About the middle of its under surface, is a narrow con- 
stricted portion, part of which, the crura cerebri, is continued onwitrds into the 
pons Varolii below, and through it to the medulla oblongata and spinal co*d ; 
whilst another portion, the crura cerebelli, passes downjntathe cerebellum. 

The cerebellum (little brain or after brain) is situated in /the inferior occipital 
fossae, being separated irotfi the under surface of the posterior lobes of the cere- 
brum by the tentorium cerebelli. It is connected to the rest of the encephalon by 
means of connecting bands, called crura: of these, two ascend to the cerebrum, 
two descend to the medulla oblongata, and two blend together in front, forming 
the pons Varolii. 

The pons Varolii is that portion of the encephalon which rests upon the upper 
part of the basilar process. It constitutes the bond of union of the various seg- 
ments above named, receiving, above, the crura from the cerebrum ; at the sides, 
the crura from the cerebellum ; and below, the medulla oblQngata. 

The medulla oblongata extends from the lower border of the pons Varolii- to the 
upper part of the spinal cord. It lies beneath the cerebellum, resting-on the lower 
part of the basilar groove of the occipital bone. * w * 

Weight of the encephalon . The average weight of the brain, in the adult male, 
is 49^ oz., or little more than 3 lb. avoirdupois; that of the female/ 44 QZ. ; the 
average difference between the two being from 5 to 6 oz. The prevailing weight 
of the brain, in the male, ranges between 46 oz. and 53 oz.; and, in the female* 
between 41 oz. and 47 oz. In the male, the maximum weight out of 278 cases 
was 65 oz., and the minimum weight 34 oz. The maximum weight of the adult 
female brain, out of 191 cases, was 56 oz., and the minimum weight 31 oz. It 
appears that the weight of the brain increases rapidly up to the seventh year, 
more slowly to between sixteen and twenty, and still more slowly to between 
thirty and forty, when it reaches its maximum. Beyond this period, as age 
advances and the mental faculties decline, the brain diminishes slowly in weight, 
about an ounce for each subsequent decennial period. These results apply alike to 
both sexes. 

The size of the brain appears to bear a general relation to the intellectual 
capacity of the individual. Cuvier’s brain weighed rather more than 64 oz., that 
of the late Dr. Abercrombie 63 oz., and that of Dupuytren 6z\ oz. On the other 
hand, the brain of an idiot seldom weighs more than 23 oz. 

The human brain is heavier than that of all the lower animals excepting 
the elephant and whale. The brain of the former weighs from 8 lb. to 1 o lb. ; 
and that of the whale, in a specimen seventy-five feet long, weighed rather more 
than 5 lb. 


Medulla Oblongata. 

The medulla oblongata is the upper enlarged part of the spinal cord, and extends 
from the upper border of the atlas to the lower border of the pons Varolii. It is 
directed obliquely downwards and backwards ; its anterior surface rests on the 
basilar groove of the occipital bone, its posterior surface is received into the 
fossa between the hemispheres of the cerebell um , forming the floor of the fourth 
ventricle. It is pyramidal in form, its broad extremity directed upwards, its 
lower end being narrow at its point of connection with the cord. It measures an 
inch and a quarter in length, three-quarters of an inch in breadth at its widest 
P&rt, and half an inch in thickness. Its surface is marked, in the median line, in 
front and behind, by an anterior and posterior median fissure, which are con- 
tinuous with those of the spinal cord. The anterior fissure contains a fold of 
pia mater, and terminates just below the pons in a cul-de-sac , the foramen ceecum. 
The posterior is a deep but narrow fissure, continued upwards along the floor of 
tbe foijrth ventricle, where it is finally lost. These two fissures divide the 
g ie d u^ t e^ ^g two symmetrical halves, each lateral half being subdivided by 
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grooves late fakr columns, which, from before bade wards, are named, the 
mtetfw fpim 4 d* lateral tract amd olwary body, the restiform body, the posterior 
pyramid. > 

The anterior pyramids, or corpora pyramidalia, ere two pyramidal-shaped 
bundle* of white matter, placed pne on either side of the anterior median fissure, 
and separated from the olivary body, 

which is external to them, by a slight 260.— Medulla Oblongata and Pons VaroliL 
depression. At the lower border of the An tenor bur ace. 

pons they are somewhat constricted ; 
tbejf then become enlarged, and taper 
slightly as they descend, being con- 
tinuous below with the anterior co- 
lumns of the cord. On separating the 
pyramids below, it will be observed 
that their innermost fibres form from 
four to five bundles on each side, which 
decussate with one another ; this de- 
cussation, however, is not formed en- 
tirely of fibres from the pyramids, but 
mainly from the deep portion of the 
lateral columns of the cord which pass 
forwards to the surface between the di- 
verging anterior columns. The outer- 
most fibres do not decussate ; they are 
derived from the anterior columns of 
the cord, and are Continued directly 
Upwards through the pons Varolii. 

Lateral tract and olivary body. The lateral tract is continuous with the lateral 
column of the cord. Below, it is broad, and includes that part of the medulla 
between the anterior pyramid and restiform body ; but, above, it is pushed a little 
backwards, and narrowed by the projection forwards of the olivary body. 

The olivary bodies are two prominent, oval masses, situated behind the anterior 
pyramids, from which they are separated by slight grooves. They equal, in 
breadth, the anterior pyramids, are a little broader above than below, and are 
about half an inch in length, being separated, above, from the pons Yarolii, by a 
slight depression. Numerous white fibres (fibree arciformes) are seen winding 
round the lower end of each body ; sometimes crossing their surface. 

The restiform bodies (fig. 261) are the largest columns of the medulla, and con- 
tinuous, below, with the posterior columns of the cord. They are two rounded, 
cord-like eminences, placed between the lateral tracts, in front, and the posterior 
pyramids, behind ; from both of which they are separated by slight grooves. As 
they ascend, they diverge from each other, assist in forming the lateral boundaries 
of the fourth ventricle, and then enter the corresponding hemisphere of the cere- 
bellum, forming its inferior peduncle ; it is probable that some fibres are continued 
from the restiform bodies into the cerebrum. 

The posterior pyramids {fasciculi gradles ) ere two narrow, white cords, placed 
one on each side of the posterior median fissure, and separated from the restiform 
bodies by a narrow groove. They consist entirely of white fibres, and are con- 
tinuous with the posterior median columns of the spinal cord. These bodies lie, 
at first, in close contact. Opposite the apex of the fourth ventricle, they form 
an enlargement (processus clamtus), and then, diverging, are lost in the corres- 
ponding restiform body. The upper part of the posterior pyramids form the lateral 
boundaries of the calamus scriptorius. 

J The posterior surface of the medulla oblongata forms part of the floor* of the 
fourth ventricle. It is of a triangular form, bounded on each side by the diverging 
tofiteriar pyramids, and is that part of the ventricle which, from its resemblance 
$#Sfee point of a pea, hi called the calamus scriptorius. Hie divergence M the M 




STRUCTURE MElKJLBi. OBLONGATA. 


4*J 


posterior pyramids and restiform bodies, opens to view the grey matter of the 
medulla, which is continuous, below, with the grey oommisaure of the eordL £n 

the middle line 


*6i.- 


-Posterior Surface of Medulla 
Oblongata* 


is seen a 

furrow, continuous with the posterior 
median fissure of the cord, terminating, 
below, at the point of the ventricle, in 
a ctd-desac , the ventricle of Arantius, 
which descends into the medulla for a 
slight extent. It is the remains of a ca- 
nal, which, in the foetus, extends through- 
out the entire length of the -cord. 

Structure. The columns of the cord 
are directly continuous with those of the 
medulla oblongata, below ; but, higher 
up, both the white and grey constituents 
are re-arranged before they are con- 
tinued upwards to the cerebrum and 
cerebellum. 

The anterior pyramid is composed of 
fibres derived from the anterior column 
of the cord of its own side, and from the 
lateral column of the opposite half of the 
cord, and is continued upwards into the 
cerebrum and cerebellum. The cere- 
bellar fibres form a superficial and deep 
layer, which pass beneath the olive to 
the restiform body, and spread out into 
the structure of the cerebellum. A deeper fasciculus encloses the olivary body, 
and, receiving fibres from it, enters the pons as the olivary fasciculus or fillet ; but 
the chief mass of fibres from the pyramid, the cerebral fibres, enter the pons in 
their passage upwards to the cerebrum. The anterior pyramids contain no grey 
matter. 





The lateral tract is continuous, below, with the lateral column of the cord. 
Its fibres pass in three different directions. The most external join the restiform 

body, and pass to the cerebellum. The 
internal, more numerous, pass forwards, 
pushing aside the fibres of the anterior 
column, and form part of the opposite 
anterior pyramid. The middle fibres 
ascend, beneath the olivary body, to the 
cerebrum, passing along the back of the 
pons, and form, together with fibres from 
the restiform body, the fasciculi teretes , 
in the floor of the fourth ventricle. 

Olivary body . If a transverse section is made through either olivary body, it 
will be found to consist of a small ganglionic mass, deeply imbedded in the medulla, 
partly appearing on thejmrface as a smooth, olive-shaped eminence (fig. 262). It 
consists, externally, of^white substance ; and, internally, of a grey nucleus, the 
corpus dentatnm. The grey matter is arranged in the form of a hollow capsule, 
open at its upper and inner part, and presenting a zig-zag, or dentated outline. 
White fibres pass into, or from the interior of this body, by the aperture in* the 
posterior part of the capsule. They join with those fibres of the anterior column 
which ascend on the outer side, and beneath the olive, to form the olivary fasoictim, 
which ascends to the cerebrum. 

The restiform body is formed chiefly of fibres from the posterior^ column of the 
cord ; but it receives some from the lateral column, and a fasciculus from ^ 
anterior, and is cftntinxted, upwards, to the cerebrum and cerebellum. On entering 
- 11 2 


262. — Transverse Section of Medulla 
Oblongata. 
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the pons, it divides into two fasciculi, above the point of the fourth ventricle. 
The external fasciculus enters the cerebellum ; t^e inner fasciculus joins the posterior 
pyramid, is continued up along the fourth ventricle, and is traced up . to the 
cerebrum with the fasciculi teretes. 


163.— The Columns of the Medulla Oblongata, and their Connection with the 
Cerebrum and Cerebellum. 



Septum of the medulla oblongata . Above the decussation of the anterior pyramids, 
numerous white fibres extend, from behind forwards, in the median line, forming a 
septum, which subdivides the medulla into two lateral halves. Some of these 
fibres emerge at the anterior median fissure, and form a band which curves round 
the lower border of the olivary body, or passes transversely across it, and round 
the sides of the medulla, forming the arc? form fibres of Rolando. Others appear in 
the floor of the fourth ventricle* issuing from the posterior median fissure, and form 
tjie white striae in that situation. 

/ Grey matter of the medulla oblongata. The grey matter of the medulla is a con- 
tinuation of that contained in the interior of the spinal cord, besides a series of 
special deposits or nuclei. 

In the lower part of the medulla, the grey matter is arranged as in the cofrl, 
but at the upper part, it becomes more abundant, and is disposed with less 
apparent regularity, becoming blended with all the white fibres, except the 
anterior pyramids. The part corresponding to the transverse grey commissure 
of the cord is exposed to view in the floor of the medulla oblongata, by the 
divergence of the restiform bodies, and posterior pyramids, becoming blended with 
the ascending fibres of the lateral column, and thus forming the fasciculi teretes. 
The lateral crescentic portions, but especially the posterior horns, become enlarged, 
blend with the fibres of the restiform bodies, and form the tuberculo cmereo of 
Rolando. 

Special deposits of grey matter are found both in the anterior and posterior 
parts of the medulla ; forming in the former situation, the corpus dentatum within 
the olivary body, and in the latter, a series of special masses, or nuclei, connected 
iwith the roots of origin of the spinal accessory, vagus, glosso-pharyngeal, and 
Igrppglossal nerves, It thus appears that the closest analogy in structure, and 
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also probably in general endowments, exists between the medulla oblongata and 
the spinal cord. The larger size and peculiar form of the medulla depends on the 
enlargement, divergence, and decussation of the various columns ; and also on the 
addition of special deposits of grey matter in the olivary bodies and other parts, 
evidently in adaptation to the more extended range of function which this part of 
the cerebro-epinal axis possesses^/ 

Pons Varolii. 

The pons Varolii ( mesocephale , Chaussier) is the bond of union of the various 
segments of the encephalon, connecting the cerebrum above, the medulla oblongata 
below, and the cerebellum behind* It is situated above the medulla oblongata, 
below the crura cerebri, and between the hemispheres of the cerebellum. 

Its under surface presents a broad transverse band of white fibres, which arches 
like a bridge across the upper part of the medulla, extending between the two 
hemispheres of the cerebellum. This surface projects considerably beyond the 
level of these parts, is of a quadrangular form, rests upon the basilar groove of 
the occipital bone, and is limited before and behind by very prominent margins. 
It presents along the middle line a longitudinal groove, wider in front than behind, 
which lodges the basilar artery ; numerous transverse striae are also observed on 
each side, which indicate the course of its superficial fibres. 

Its upper surface forms part of the floor of the fourth ventricle, and at each side 
it becomes contracted into a thick rounded cord, the crus cerebelli, which enters 
the substance of the cerebellum, constituting its middle peduncle. 

^ '^Structure . The pons Varolii consists of alternate layers of transverse and longi- 
tudinal fibres intermixed with grey matter (fig. 26 3 ^> 

The transverse fibres connect together the two lateral hemispheres of the cere- 
bellum, and constitute its great transverse commissure. They consist of a super- 
ficial and a deep layer. The superficial layer passes uninterruptedly across the 
surface of the pons, forming a uniform layer, which consists of fibres derived from 
the crus cerebelli on each side, meeting in the median line. The deep layer 
of transverse fibres decussates with the longitudinal fibres continued up from the 
medulla, and contains much grey matter between its fibres. 

The longitudinal fibres are continued up through the pons. I. From the 
anterior pyramid. 2. From the olivary body. 3. From the lateral and posterior 
columns of the cord, receiving special fibres from the grey matter of the pons 
itself. 

1 . The fibres from the anterior pyramid ascend through the pons, embedded 
between two layers of transverse fibres, being subdivided in their course into 
smaller bundles ; at the upper border of the pons they enter the crus cerebri, 
forming its fasciculated portion. 

2. The olivary fasciculus divides in the pons into two bundles, one of which 
ascends to the corpora quadrigemina ; the other is continued to the cerebrum with 
the fibres of the lateral column. 

3. The fibres from the lateral and posterior columns of the cord, with a bundle 
from the olivary fasciculus, are intermixed with much grey matter, and appear in 
the floor of the fourth ventricle as the fasciculi teretes : they ascend to the deeji or 
cerebral part of the crus cerebri. 

Foville believes that a few fibres from each of the longitudinal tracts of the 
medulla turn forwards, and are continuous with the transverse fibres of the pons. 

Septum. The pons is subdivided into two lateral halves by a median septum, 
which extends through its posterior half. The septum consists of antero-posterior 
and transverse fibres. The former are derived from the floor of the fourth ven- 
tricle and from the transverse fibres of the pons, which bend backwards before 
passing across to the opposite side. The latter are derived from the floor of the 
fourth ventricle ; they pierce the longitudinal fibres, and are then continued across 
from one the other side of the medulla, piercing the anteroposterior fibres. 
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*Hw two halves of the pons, is front, coo connected together by transverse com- 
mk&ural fibres. 

Cerebrum. Upper Surface. (Fig. 264.) 

The cerebrum, in man, constitutes the largest portion of the encephalon. Its 
upper surface is of an ovoidal form, broader behind than in front, convex in its 
general outline, and divided into two lateral halves or hemispheres, right and left, 
by the great longitudinal fissure, which extends throughout the entire length of 
the cerebrum in the middle line, reaching down to the base of the brain in front 
anj. behind, but interrupted in the middle by a broad transverse commissure of 
white matter, the corpus callosum, which connects the two hemispheres togethor. 
This fissure lodges the falx cerebri, and indicates the original development of the 
brain by two lateral halves. 

Each hemisphere presents an outer surface, which is convex, to correspond 
with the vault of the cranium ; an inner surface, flattened, and in contact with the 
opposite hemisphere (the two inner surfaces forming the sides of the longitudinal 
fissure) ; and an under surface or base, of more irregular form, which rests, in 
front, on the anterior and middle fossa) at the base of the skull, and behind, upon 
the tentorium. 

Convolutions. If the pia mater is removed with the forceps,, the entire surface 
of each hemisphere will be seen to present a number of convoluted eminences, 
the convolutions , separated from each other by depressions (sulci') of various depths. 
The outer surface of each convolution, as well as the sides and bottom of the 
sulci between them, are composed of grey matter, which is here called the cortical 
substance. The interior of each convolution is composed of white matter ; and 
white fibres also blend with the grey matter at the sides and bottom of the sulci. 
By this arrangement the convolutions are adapted to increase the amount of grey 
matter without occupying much additional space, while they also afford a greater 
extent of surface for the termination of the white fibres in grey matter. On closer 
examination, however, the cortical substance is found subdivided into four layers, 
two of which are composed of grey and two of white matter. The most external is 
an outer white stratum, not equally thick over all parts of the brain, being most 
marked on the convolutions in the longitudinal fissure and on the under part of 
the brain, especially on the middle lobe, near the descending horn of the lateral 
ventricle. Beneath this is a thick reddish-grey lamina, and then another thm 
white stratum ; lastly, a thin stratum of grey matter, which lies in close contact 
with the white fibres of the hemispheres : consequently white and grey lamina) 
alternate with one another in the convolutions. In certain convolutions, however, 
the cortical substance Consists of no less than six layers, three grey and threo 
white, an additional white stratum dividing the most superficial grey one into 
two ; this is especially marked in those convolutions which are situated near the 
corpus callosumy 

There is no accurate resemblance between the convolutions in different brains, 
nor are they symmetrical on the two sides of the same brain. Occasionally the 
free borders o t the sides of a deep convolution present a fissured or notched 
appearance. 

The sulci are generally an inch in depth ; they also vary in different brains, and 
in different parts of the same brain ; they are usually deepest on the outer convex 
surface of the hemispheres ; the deepest is situated on the inner surface of the 
hemisphere, on a level with the corpus callosum, and corresponds to the projection 
in the posterior horn of the lateral ventricle, the hippocampus minor. 

The number and extent of the convolutions, as well as their depth, appear to 
bear a close relation to the intellectual power of the individual, as is sh own in 
Aheir increasing complexify of arrangement as we ascend from the lowest mam- 
flftftb a U P to man. Thus they are absent in some of the lower orders of mammalia, 
mui they increase in number and extent through the higher orders* In man they 
1 1 the most complex arrangement. A p*^ in the chUd at birth* bote* the 
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intellectual faculties are exercised, the convolutions have a very simple arrange- 
meat, presenting few undulations ; and the sulci between them are less deep than 
in the adult. In old age, when the mental faculties have diminished in activity, 
the convolutions become much less prominently marked. 

Those convolutions which are the largest and most constantly present, are the 
convolution of the corpus callosum, the convolution of the longitudinal fissure, 
the supraorbital convolution, and the convolutions of the outer surface of the 
hemisphere. 

264 .. — Upper Surface of the Brain, the Pia Mater having been removed. 



The convolution of the corpus callosum ( gyrus fomicatus) is always well marked. 
It lies parallel with the free surface of the corpus callosum, commencing, on the 
under surface of the brain, in front of the anterior perforated space ; it winds 
round the curved border of the corpus callosum, and passes along its upper surface 
as far as its posterior extremity, where it is connected with the convolutions of the 
posterior lobe ; it then curves downwards and forwards, embracing the cerebral 
peduncle, parses into the middle lobe, forming the hippocampus major, and termi- 
nates just behind the point from whence it arose. 

The supraorbital convolution on the under surface of the anterior lobe is well 
marked. 

The conmhition of the longitudinal fissure bounds the margin of the fissure on 
the upper surface of the hemisphere. It commences on the under surface of the 
brain, at the anterior perforated space, passes forwards along the inner mfetfg in of 
th* I anterior lobe, being here divided by a deep sulotts, in which the oifectoiy 
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m m v e is received; it them carves over the anterior and upper surface of the hemi- 
sphere, along the margin, of the longitudinal fissure, to its posterior extremity, 
where it corves forwards along the under surface of the hemisphere as far as the 
middle lobe. 

The convolutions on the outer convex surface of the hemisphere, the general 
direction of which is more or less oblique, are the largest and the tnost complicated 
convolutions of the brain, frequently becoming branched like the letter Y in their 
course upwards and backwards towards the longitudinal fissure : these convolutions 

their greatest development in man, and are especially characteristic of the 
human brain. They are seldom symmetrical on the two sides.^ 

Cerebrum. Under Surface or Base. (Fig. 265.) 

The Tinder surface of each hemisphere presents a subdivision, as already 
mentioned, into three lobes, named from their position, anterior, middle, and 
posterior. 

The anterior lobe, of a triangular form, with its apex backwards, is somewhat 
concave, and rests upon the convex surface of the roof of the orbit, being separated 
from the middle lobe by the fissure of Sylvius. The middle lobe, which is more 
prominent, is received into the middle fossa of the base of the skull. The posterior 
lobe rests upon the tentorium, its extent forwards being limited by the anterior 
margin of the cerebellum. 

The various objects exposed to view on the under surface of the cerebrum, in 
and near the middle line, are here arranged in the order in which they are met 
with from before backwards. 

Longitudinal fissure. Tuber cinereum. 

Corpus callosum and its peduncles. Infundibulum. 

Lamina cinerea. Pituitary body. 

Olfactory nerve. Corpora albicantia. 

Fissure of Sylvius. Posterior perforated space. 

Anterior perforated space. Crura cerebri. 

Optic commissure. 

The longitudinal fissure partially separates the two hemispheres from one 
another ; it divides the two anterior lobes in front ; and on raising the cerebellum 
and pons, it will be seen completely separating the two posterior lobes, the inter- 
mediate portion of the fissure being filled np by the great transverse band of white 
matter, the corpus callosum. Of these two portions of the longitudinal fissure, 
that which separates the posterior lobes is the longest. In the fissure between the 
two anterior lobes the anterior cerebral arteries may be seen ascending to the 
corpus callosum ; and at the back part of this portion of the fissure, the anterior 
curved portion of the corpus callosum descends to .the base of the brain. 

The corpus callosum terminates at the base of the brain by a concave margin, 
which is connected with the tuber cinereum through the intervention of a thin layer 
of grey substance, the lamina cinerea. This may be exposed by gently raising and 
drawing back the optic commissure. A broad white band may be observed on 
each side, passing from the under surface of the corpus callosum backwards and 
outwards, to the commencement of the fissure of Sylvius ; these bands are called 
the peduncles of the corpus callosum . Laterally, the corpus callosum extends into 
the anterior lobe. 

The lamina cmerea is a thin layer of grey substance, extending backwards 
above the optic commissure from the termination of the corpus callosum to the 
tuber cinereum ; it is continuous on either side with the grey matter of the anterior 
perforated space, and forms the anterior part of the inferior boundary of the third 
ventricle. 

The olfactory nerve, with its bulb, is seen on either side of the longitudinal 
^Jbuni'e, upon the under sur&de of each anterior lobe. 

7 $&*■&*** of Sytoius separates the anterior and middle lobes, and lodges the 
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middle cerebral artery. At its commencement is seen a point of medullary sab- 
stance, corresponding to a subjacent band of white fibres, connecting thq anterior 
and middle lobes, and called the fasciculus unciforrtvis ; on following tjfads fissure 
outwards, it divides into two branches, which enclose a triangular- shaped promi- 
nent Cluster of isolated convolutions, the island of Beil. These convolutions, from 
being covered in by the sides of the fissure, are called the gyri operti. 


*365. — Base of the Brain* 



The anterior perforated space is situated at the inner side of the fissure of 
Sylvius. It is of a triangular shape, bounded in front by the convolution of the 
anterior lobe and the roots of the olfactory nerve ; behind, by the optic tract ; 
externally, by the middle lobe and commencement of the fissure of Sylvius; 
internally, it is continuous with the lamina cinerea, and crossed by the peduncle 
of the corpus callosum. It is of a greyish colour, and corresponds to the under 
surface of the corpus striatum, a large mass of grey matter, situated in the interior 
of the brain ; it has received its name from being perforated by numerous minute 
apertures for the transmission of small straight vessels into the substance of the 
corpus striatum. 

The optic commissure is situated in the middle line, immediately behind the 
lamina cinerea. It is the point of junction between the two optic nerves. " 
Immediately behind the diverging optic tracts, and between them end the 

Peduncles of the cerebrum (crura cerebri) f is a lozenge-shaped interval, the 

& g 
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interpeduncular space, in winch are found the following parts, arranged in the 
following order from before backwards : the tuber cinereum, infundibulum, pitui- 
tary body, corpora albicantia, and the posterior perforated space. 

The tuber cmermm is an eminence of grey matter, situated between the optic 
bracts and the corpora albicantia ; it is connected with the surrounding paHs of 
the cerebrum, forms part of the floor of the third ventricle, and is continuous with 
the grey substance in that cavity. From the middle of its under surface, a conical 
tubular process of grey matter, about two lines in length, is continued downwards 
and forwards to be attached to the posterior lobe of the pituitary body ; this is 
the i nfun dibulum. Its canal, which is funnel-shaped, communicates with the 
third ventricle. 

The pituitary body is a small reddish-grey vascular mass, weighing from five to 
ten grains, and of an oval form, situated in the sella Turcica, in connection with 
which it is retained by the dura mater forming the inner wall of the cavernous 
sinus. It is very vascular, and consists of two lobes, separated from one another 
by a fibrous lamina. Of these, the anterior is the larger, of an oblong form, and 
somewhat concave behind, where it receives the posterior lobe, which is round. 
The anterior lobe consists externally of firm yellowish-grey substance, and inter- 
nally of a soft pulpy substance of a yellowish- white colour. The posterior lobe is 
darker than the anterior. In the foetus it is larger proportionally than in the 
adult, and contains a cavity which communicates through the infundibulum with 
the thir d ventricle. In the adult it is firmer and more solid, and seldom contains 
any cavity. Its structure, especially the anterior lobe, is similar to that of the 
ductless glands. 

The corpora albicantia are two small round white masses, each about the size of 
a pea, placed side by side immediately behind the tuber cinereum. They are 
formed by the anterior crura of the fornix, hence called the bulbs of the fornix , 
which, pffcer descending to the base of the brain, are folded upon themselves, 
before passing upwards to the thalami optici. They are composed externally of 
white substance, and internally of grey matter ; the grey matter of the two being 
connected by a transverse commissure of the same material. At an early period 
of foetal life they are blended together into one large mass, but become separated 
about the seventh month. 

The posterior perforated space ( pons Tari/ni) corresponds to a whitish-grey sub- 
stance, placed between the corpora albicantia in front, the pons Varolii behind, 
and the crura cerebri on either side. It forms the back part of the floor of the 
third ventricle, and is perforated by numerous small orifices for the passage of 
blood-vessels to the thalami optici. 

The crura cerebri ( peduncles of the Cerebrum) are two thick cylindrical bundles 
of white matter, which emerge from the anterior border of the pons, and diverge 
as they pass forwards and ontwards to enter the under part of either hemisphere. 
Each crus is about three-quarters of an inch in length, and somewhat broader in 
front than behind. They are marked upon their surface with longitudinal striae, 
and each is crossed, just before entering the hemisphere, by a flattened white band, 
the optic tract, which is adherent by its upper border to the peduncle. In the 
interior of the crura is contained a mass of dark grey matter, called locus niger. 
The third nerves may be seen emerging from the inneT side of either crus j and the 
fourth nerve winding Around its outer side from above. 

Each crus consists of a superficial and deep layer of longitudinal white fibres, 
continued upwards from the pons : these layers are separated from each other by 
the locus niger. 

The superficial longitudinal fibres are continued upwards, from the anterior 
pyramids to the cerebrum. They consist of coarse fasciculi, which form the free 
port of the crus, and have received the name of the fasciculated portion of the 
peduncle, or crush 

Pi* Ofhe deep biyqr of Icmgitwdwal fibres are continued upwards, to the oeiebnmh 
.:<&*& the lateral mA posterior columns of the medulla, and from the d&rary 
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fascicul*#* these fibres consisting of some derived from the same, and others from 
the Opposite lateral tract of the medulla. More deeply, are a layer of finer fibres, 
mixed with grey matter, derived from the cerebellum, blended with the former. 
The cerebral surface of the crus cerebri is formed of these fibres, and is named the 

niger is a mass of grey matter, situated between the superficial and 
deep layer of fibres above described. It is placed nearer the inner than the outer 
side of the crus. 

The posterior lobes of the cerebrum are concealed from view by tbe upper 
surface of tbe cerebellum, and pons Yarolii. When these parts are removed, the 
two hemispheres are seen to be separated by the great longitudinal fissure, this 
fissure being interrupted, in front, by the posterior rounded border of the corpus 
callosum. 


tegmentum. 

The locus 


General Arrangement of the Parts composing the Cerebrum. 

As the peduncles of the cerebrum enter the hemispheres, they diverge from one 
another, so as to leave an interval between them, the interpeduncular space. As 
they ascend, the component fibres of each pass through two large masses of grey 
matter, the ganglia of the brain, called the thalamus opticus and corpus striatum , 
which project as rounded eminences from the upper and inner side of each 
peduncle. The hemispheres are connected together, above these masses, by the 
great transverse commissure, the corpus callosum, and the interval left between 
its under surface, the upper surface of the ganglia, and the parts closing the 
interpeduncular space, forms the general ventricular cavity. The upper part of 
this cavity is subdivided into two, by a vertical septum, the septum lucidum ; and 
thus the two lateral ventricles are formed. The lower part of the cavity forms the 
third ventricle, which communicates with the lateral ventricles, above, and with 
the fourth ventricle, behind. The fifth ventricle is the interval left between the 
two layers composing the septum lucidum. 

Interior of the Cerebrum. 

If the upper part of either hemisphere is removed with a scalpel, about half an 
inch above the level of the corpus callosum, its internal white matter will be 
exposed. It is an oval-shaped centre, of whito substance, surrounded on all sides 
by a narrow, convoluted margin of grey matter which presents an equal thickness 
in nearly every part. This white, central mass, has been called tbe centrum ovale 
mmas. Its surface is studded with numerous minute red dots ( puncta vasculosa ), 
produced by tbe escape of blood from divided blood-vessels. In inflammation, or 
great congestion of tbe brain, these are very numerous, and of a dark colour. If 
the remaining portion of one hemisphere is slightly separated from the other? a 
broad band of white substance will be observed connecting them, at the bottom of 
the longitudinal fissure : this is the corpus callosum. The margins of the hemi- 
spheres, which overlap this portion of the brain, are called the labia cerebri. Each 
labium is part of the convolution of the corpus callosum (gyrus fomicatus), already 
described ; and tbe space between it and tbe upper surface of the corpus callosum, 
has been termed the ventricle of the corpus callosum. v 

The hemispheres should now be sliced off, to a level with the corpus callosum, 
when the white substance of that structure will be seen connecting together both 
hemispheres. The large expanse of medullary matter now exposed, surrounded 
by the convoluted margin of grey substance, is called the centrum ovale magus of 
Yieussens. 

The corpus callosum is a thick stratum of transverse fibres, exposed at the 
bottom of the longitudinal fissure. It connects the two hemispheres of the brain, 
forming their great transverse commissure ; and forms the roof of a space in the 
interior of each hemisphere, the lateral ventricle. It is about four inches not length, 
Mending fo within an inch and a half of the anterior, and to within two inches 
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Ml * posterior, part of the brain. It is somewhat broader behind than 

in thicker at either end than in its central part, being thickest 

b^MnlmHPHKnts a somewhat arched form, from before backwards, termmating 
wmfysmmj m a rounded border, which curves downwards and backwards, between 
the anterior lobes to the base of the brain. In its course, it forms a distinct bend, 
named the knee, or genu, and the reflected portion, named the beak (rostrum), 
becoming gradually narrower, is attached to the anterior cerebral lobe, and is 


166 . — Section of the Brain. Made on a levSl with the Corpus Callosum. 



connected through the lamina cinerea, with the optic commissure. The reflected 
portion of the corpus callosum gives off, near its termination, two bundles of white 
substance, which, diverging from one another, pass backwards, across the anterior 
perforated space, to 4/he entrance of the fissure of Sylvius. They are called the 
peduncles of the corpus callosum. Posteriorly, the corpus callosum forms a thick, 
rounded fold, which is free for a little distance, as it curves forwards, and is then 
continuous with the fornix. On its upper surface, its fibrous structure is very 
apparent to the naked eye, being collected into coarse, transverse bundles. Along 
the middle line is a linear depression, the raphe, bounded laterally by two or more 
slightly elevated longitudinal bands, called the strice longitudmales , or nerves of 
Lcundsi ; and, still more externally, other longitudinal striffl are seen, beneath the 
convolutions which rest on the corpus callosum. These are the strice longitudinales 
later ales. The under surface of the corpus callosum is continuous behind, with the 
fcfrnix, being separated from it in front by the septum lucidum, which forms a 
{MM partition between the two ventricles. On either side, the fibres of the 
caJlosnm penetrate into the substance of the hemispheres, and connect 
togi&er the anterior, middle, and part of the posterior lobes. It is the ' large 
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number of fibres derived from the anterior and posterior lobes, which explains the 
great thickness of the two extremities of this commissure. 

An incision should now be made through the corpus callosum, on either side of the raphe/ 
when two large irregular-shaped cavities will be exposed, which extend throughout the 
«ntiie length of each hemisphere. These are the lateral ventricles. 

The lateral ventricles are serous cavities, formed by the upper part of the 
general ventricular space in the interior of the brain. They are lined by a thin 
diaphanous lining membrane, covered with ciliated epithelium, and moistened by a 
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serous fluid, which is sometimes, even in health, secreted in considerable quantity. 
These cavities are two in number, one in each hemisphere, and they are separated 
from each other by a vertical septum, the septum lucidum . 

Each lateral ventricle consists of a central cavity, or body, and three smaller 
cavities or cornua, which extend from it in different directions. The" anterior 
cornu curves forwards and outwards, into the substance of the anterior lobe. Th&» 
posterior cornu, called the digital comity , curves backwards into the posterior lobe. 
The middle cornu descends into the middle lobe. 

The central cavity, or body of the lateral ventricle, is triangular in form. It 
is bounded, above, by the under surface of the corpus callosum, which forms the 
roof of the cavity. Internally, is a vertical partition, the septum lucidum, which 
separates it from the opposite ventricle, and connects the under surface of the 
corpus callosum with the fornix. Its floor is formed by the following parts, 
enumerated in their order of position, from before backwards, the corpus striatum, 




ten ia semicirciklaria, ft&hmtuj opticus, ^oiwroid plexus, corpus fimbriatum, and 
fornix. * H 

The anterior cornu is triangular in form, pacing outwards into the anterior 
lobe, and curving round the anterior extremity of the corpus striatum. It is 
bounded above and in front, by the corpus callosum j behind, by the corpus 
striatum. 

" The posterior comu^ or digital cavity, curves backwards into the substance of 
the posterior lobe, its direction being backwards and outwards, and then inwards. 
On its floor is seen a longitudinal eminence, which corresponds with a deep sulcus 
between two convolutions: this is called the hippocampus minor. Between the 
middle and posterior horns, a smooth eminence is observed, which varies con- 
siderably in size in different subjects. It is called the eminentia collaterals . 

The corpus striatum has received its name from the striped appearance which its 
section presents, in consequence of diverging white fibres being mixed with the 
grey matter Which forms the greater part of its substance. The intraventricular 
portion is a large pear-shaped mass, of a grey colour externally ; its broad ex- 
tremity is directed forwards, into the fore-part of the body, and anterior cornu of 
the lateral ventricle : its narrow end is directed butwards and backwards, being 
separated from its fellow by the thalami optifef: it is covered Iby the serous lining 
of the cavity, and crossed by some veins of considerable size. The extraventricular 
portion is imbedded in the white substance of the hemisphere. 

The tcenia semicircularis is a narrow, whitish, semi-transparent band of medullary 
substance, situated in the depression between the corpus striatum and thalamus 
opticus. Anteriorly, it descends in connection with the anterior ^pillar of the 
fornix ; behind, it is continued into the descending horn of the ventricle, where it 
becomes lost. Its surface, especially at its fore-part, is transparent, and dense m 
structure, and this wfcs called by Tarinus the homy hand. It consists of longi- 
tudinal white fibres, tbe deepest of which run between the corpus striatum and 
thalamus dpticus. Beneath it is a large vein (vena .corporis striati), which receives 
numerous smaller veins from the surface of the corpus striatum and thalamus 
opticus, and joins the venae Graleni.. 

W The choroid plexus is a highly vascular, fringe-like membrane, occupying the 
margin of the fold of pia mater (vehim interpositum ), in the interior of the brain 
& It extends, in a curved direction, across tbe floor of the lateral ventricle. In front, 
k where it is small and tapering, jt communicates with the choroid plexus of the 
opposite side, through a large oval aperture, the foramen of Monro. Posteriorly, 
it^scends into the middle horn of the lateral ventricle, where it joins with the 
pifljlaater through the transverse fissure. In structure, it consists of minute and 
highly vascular villous processes, the villi being covered by a single layer of 
ej^belium, composed of large, round corpuscles, containing, besides a central 
nucleus, a bright yellow spot. The arteries of the choroid plexus enter the ven- 
tricle at the descending cornu, and, after ramifying through its substance, send 
branches into the substance of the brain. Tbe veins of tbe cboroid plexus termi- 
nate in the venae Galeni. 

The corpus fimbriatum (tcenia hippocampi ), is a narrow, white, tape-like band, 
situated immediately behind the choroid plexus. It is the lateral edge of the 
posterior pillar^of the fornix, and is attached along the inner border of the hippo- 
campus major as it descends into the middle horn of the lateral ventricle. It may 
be traced as far as the pes hippocampi. 

The thalami optdei and fornix will be described when more completely exposed, 
in a later stage of the dissection of the brain. 

The middle cornu should now be exposed, throughout its entire extent, by introducing the 
Utfle finger gently into it, and cutting outwards, along the finger through the substance of 
W* hemisphere, which should be removed, to an extent sufficient to expose the entire cavity. 

$be wddMe, or descending cornu f the largest of the three, traverses the middle 
the brain, forming In its course a remarkable curve round the* back tjf tho 
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optic ttaJamus* It p rasaes, at first, backwards, outwards, and dow n w ar ds, and 
fa fin curves around the crus cerebri, forwards and inwards, nearly to the point of 
the middle lobe, close to the fissure of Sylvius. Its upper boundary is formed by 
the medullary substance of the middle lobe, and the under surface of the thalamus 
opticus. Its lower boundary, or floor, presents for examination the following 
parts : the hippocampus major, pes hippocampi, pes accessorius, corpus fimbriatum, 
choroid plexds, fascia dentata, transverse fissure. 

The Mppocamp us major \ or cornu Ammonis , so called from its resemblance to a 
ram’s hom, is a white eminence, of a curved elongate form, extending along the 

*68. — The Fornix, Velum Interposi turn, and Middle or Descending Cornu of 
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entire length of the floor of the middle horn of the lateral ventricle. At its lower 
extremity it becomes enlarged, and presents a number of rounded elevations with 
intervening depressions, which, from presenting some resemblance to the paw of 
an animal, is called the pes hippocampi . ,If a transverse section is made ttattpgh 
the hippocampus major, it will be seen that this eminence is the inner surfitbcuf 
the convolution of the corpus callosum, doubled upon itself like a horn, the white 
convex portion projecting into the cavity of the ventricle ; the grey portion being 
on the surface of the cerebrum, the edge of which, slightly indents^ {bites the 
fascia dentata. The white matter of the hippocampus major is continuous through 
the c&rpuS fimbriatum, "with the fornix and corpus callosum. , s 

The or emwentia collaterals, has been already menfciottedjes 




A white eminence, 
minor, at Ilia junction, of 
oampi, it is formed of wl 
convolutions protruding 
The corpus fimbriatum 


in sixe, placed between the hippocampus major and 
posterior with the descending cornu, lake the hippo- 
matter corresponding to one of the sulci* between two 
the cavity of the ventricle. * 

a continuation of the posterior pillar of the fornix* 
prolonged) as already mentioned, from the central cavity of the lateral ventricle, 

1 Fascia dentaia. On separating the inner border of the corpus fimbriatum from 
the choroid plexus, and raising ithe edge of the former, a serrated band of grey 
substance, the edge of the grey substance of the middle lobe, will be seen beneath 
it: this is the fascia dentata. Correctly speaking, it is placed external to the 
cavity of the descending cornu. \ # i 

The transverse fissure is seen on separating the corpus fimbriatum from the 
thalamus opticus. It is situated beneath the© fornix, extending from the middle 
line behind, downwards on either side, to the efad of the descending cornu, being 
bounded on one side by the fornix and the hemisphere, and on the other by the 
thalamus opticus. Through this fissure the pia nb^ter passes from the exterio^of 
the brain into the ventricles, to form the choroid plexuses. Where the pia mate^ 
projects into the lateral ventricle, beneath the edge of^h© fornix, it is covered Iry 
a prolongation x>f the lining membrane, which excludes i£\fr om the cavity. \ 

The septum lucidum (fig. 2 67) forms the internal boundary of the lateral 
ventricle. It is a thin, semi-transparent septum, attached, vabove, to the under 
surface of the corpus callosum ; below, to the anterior part oi\tbe fornix ; and, in 
front of this, to the prolonged portion of the corpus callosum, ^t is triangular in 
form, broad in front, and narrow behind, its surfaces looking towP^ds tb© cavities 
of the ventricles. The septum consists of two laminae, separated by a narrow 
interval, the fifth ventricle. —p £ 

Fifth Ventricle. Each lamina of the septum lucidum consists off an internal 
layer of white substance, covered by the lining membrane of the fift^h ventricle ; 
and an outer layer of grey matter, covered by the lining membrane oi^ the lateral 
ventricle. The cavity of the fifth ventricle is lined by a serous membrai ie, covered 
with epithelium, and contains fluid. In the foetus, and in some animals, t ^is cavity 
communicates, below, with the third ventricle ; but in the adult, it forms separate 
cavity. In cases of serous effusion into the ventricles, the septum is offc en f° un d 
softened and partially broken down. V 

The fifth ventricle may be exposed by cutting through the septum, and attache^* P°?d° n 
of the corpus callosum, with scissors ; after examining which, the corpus callosum s- .hoald be 
cut across, towards its anterior part, and the two portions carefully dissected, the one 
forwards, the other backwards, when the fornix will be exposed. 

* . . ,, 
The fornix (figs. 267, 268) is a longitudinal lamella of white fibrous ref iatter , 

situated beneath the corpus callosum, with which it is continuous behinc but 

separated from it in front by the septum lucidum. It may be describes^ as 

consisting of two symmetrical halves, one for either hemisphere. These|f two 

’portions are joined together in the middle line, where they form the body,'^ 

are separated from one another in front and behind; forming the anterior 

posterior crura. 

The body of the fornix is triangular ; narrow in front, broad behind. Its 
surface is connected, in the median line, to the septum lucidum in front, and tt 
corpus callosum behind. Its under surface rests upon the velum interposit 
which separates it from the third ventricle, and the inner portion of the op 
thalamn Its lateral edges form, on each side, part of the floor of the late| 
f wentricles, and are in contact with the choroid plexuses. 

The anterior crura arch downwards towards the base of the brain, sepa 
from each other by a narrow interval. They are composed of white fibres, whicl 
4*peend through a quantity of grey matter in the lateral walls of the third, ven-j 
hriole, and Ore placed immediately behind the anterior commissure. At 
the white fibres of each crus form a sudden curve upon 1 
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spread out and form the outer part of the corresponding corpus albicans, from 
which point they may be traced upwards into the substance of the corresponding 
thalamus opticus. The anterior crura of the fornix are connected in their course 
with thd optic commissure, the white fibres covering the optic thalamus, the 
peduncle of the pineal gland, and the superficial fibres of the taenia semi* 
circularis. 

The posterior crura , at their commencement, are intimately connected by 
their upper surfaces with the corpus callosum ; diverging from one another, they 
pass downwards into the descending horn of the lateral ventricle, being con- 
tinuous with the concave border of the hippocampus major. The lateral thin 
edges of the posterior crura have received the name corpus fimbriatum , already 
described. On the under surface of the fornix, towards its posterior part, between 
the diverging posterior crura, may be seen some transverse lines, and others 
longitudinal or oblique. This appearance has been termed the lyra, from the 
fancied resemblance it bears to the strings of a harp. 

Between the anterior pillars of the fornix and the anterior extremities of the 
thalami optici, an oval aperture is seen on each side, the fora/men of Monro. The 
two openings descend towards the middle line, and joining together, lead into the 
upper part of the third ventricle. These openings communicate with the lateral 
ventricles on each side, and below with the third ventricle. 

Divide the fornix across anteriorly, and reflect the two portions, the one forwards, the 
other backwards, when the velum interpositum will he exposed. 

The velum interpositum (fig. 268) is a vascular membrane, reflected from the pia 
mater into the interior of the brain through the transverse fissure, passing beneath 
the posterior rounded border of the corpus callosum and fornix, and above the 
corpora quadrigemina, pineal gland, and optic thalami. It is of a triangular form, 
and separates the under surface of the body of the fornix from the cavity of the 
third ventricle. Its posterior border forms an almost complete investment for the 
pineal gland. Its anterior extremity, or apex, is bifid ; each bifurcation being 
continued into the corresponding lateral ventricle, behind the anterior crura of the 
fornix, forming the anterior extremity of the choroid plexus. On its under surface 
are two vascular fringes, which diverge from each other behind, and project into 
the cavity of the third ventricle. These are the choroid plexuses of the thir d 
ventricle. To its lateral margins are connected the choroid plexuses of the lateral 
ventricles. The arteries of the velum interpositum enter from behind, beneath the 
corpus callosum. Its veins, the venae G-aleni, two in number, run along its under 
surface ; they are formed by the venae corporis striati and the veins of the choroid 
plexuses : the venae Galeni unite posteriorly into a single trunk, which terminates 
in the straight sinus. 

The velum interpositum should now be removed. This must he effected carefully, 
especially at its posterior part, where it invests the pineal gland; the thalami optici will 
then be exposed with the cavity of the third ventricle between them (fig. 269), 

The thalami optici are two large oblong masses, placed between the diverging 
portions of the corpora striata ; they are of a white colour superficially ; internally! 
they are composed of white fibres intermixed with grey matter. Each thalamus 
rests upon its corresponding crus cerebri, which it embraces. Externaltyyfy ip 
bounded by the corpus striatum, and taenia semicircularis ; and is continuods^fdUls, 
the hemisphere. Internally, it forms the lateral boundary of the third venfr&jle; 
and running along its upper border is seen the peduncle of the pineal gland. ' Its 
upper surface is free, being partly seen in the lateral ventricle ; it is partly covered 
by the fornix, and marked in front by an eminence, the anterior tubercle. Its 
under surface forms the roof of the descending cornu of the lateral ventricle ; into 
it the crus cerebri passes. Its posterior and inferior part , which projects into the 
descending horn of the lateral ventricle, presents two small round eminences* the 
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internal and external geniculate bodies. Jfta dmterior extremity, which is Arrow, 
forms.the posterior boundary of the fommeB. of Monro. * 

The ifyird ventricle is the narrow oblong fissure placed between the thalami 
optici, and emending to the base of the brain. It is bounded, above, by the under 
surface of the velum interpositum, from which are suspended the choroid plexuses 
of the third ventricle ; and, laterally, by two white tracts, one on either side, the 
peduncles of the pineal gland. Its floor, somewhat oblique in its direction, is 
formed, from before backwards, by the parts which close the interpeduncular space, 


269. — The Third and Fourth Ventricles. 



viz., the lamina einerea, the tuber cinereum and infundibulum, the corpora albi- 
cantia, and the locus perforatus ; its sides, by the optic thalami ; it is bounded, in 
front, by the anterior crura of the fornix, and part of the anterior commissure , 
behind, by the posterior commissure, and the iter a tertio ad quwrtvm ventncuhim. 

The cavity of the third ventricle is crossed by three commissures, named, from 
their position, anterior , middle , and posterior . 

The anterior commissure is a rounded cord of white fibres, placed in front of the 
anterior ernra of the fornix. It perforates the corpus striatum on either side, and 
spreads out into the substance of the hemispheres, over the roof of the descending 
horn of each lateral ventricle. 

The middle or soft commissure consists almost entirely, of grey matter. If 
connects together the thalami optici, and is continuous with the grey matter lining 
the anterior part of the third ventricle. It is frequently broken in examining the 
brain, and might then he supposed to have been wanting. 
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Tb&poeterior commissure^ smaller than =ihe anterior, is a flattened white band of 
fibres, connecting together the two thaiami optici posteriorly. It bounds tbe third 
ventricle posteriorly, and is placed in front of and beneath the pineal gland, above 
the operfing leading to the fourth ventricle. 4 

The third ventricle has four openings connected with it. In front are the two 
oral apertures of the foramen of Monro, one on either side, through which the 
third communicates with the lateral ventricles. Behind is a third opening leading 
into the fourth ventricle by a canal, the aqueduct of Sylvius, or iter a tertio ad 
quartum ventriculum. The fourth, situated in the anterior part of the floor of the 
ventricle, is a deep pit, which leads downwards to the funnel-shaped cavity of 
the infundibulum ( iter ad infundibulum). 

The lining membrane of the lateral ventricles is continued through the foramen 
of Monro into the third ventricle, and extends along the iter a tertio into the 
fourth ventricle; at the bottom of the iter ad infundibulum, it ends in a cul- 
de-sac. 

Grey matter of the third ventricle. A layer of grey matter covers the greater 
part of the surface of the third ventricle. In the floor of this cavity it exists in 
great abundance, and is prolonged upwards on the sides of the thalami, extending 
across the cavity as the soft commissure ; below, it enters into the corpora albicantia, 
and surrounds in part the anterior pillars of the fornix. 

Behind the third ventricle, and in front of the cerebellum, are the corpora 
quadrigemina ; and resting upon these, the pineal gland. 

The pineal glcmd ( conarium ), so named from its peculiar shape ( pinus , a fir- 
cone), is a small reddish-grey body, conical in form, placed immediately behind 
the posterior commissure, and botween the nates, upon which it rests. It is 
retained in its position by a duplicature of pia mater, derived from the under 
surface of the velum interpositum, which almost completely invests it. The pineal 
gland is about four lines in length, and from two to three in width at its base, and 
is said to be larger in the ohild than in the adult, and in the female than in the 
male. Its base is connected with the cerebrum by some transverse commissural 
fibres, derived from the posterior commissure ; and by four slender peduncles, formed 
of medullary fibres. Of these, the two superior pass forwards upon the upper and 
inner margin of the optic thalami to the anterior crura of the fornix, with which 
they become blended. The inferior peduncles pass vertically downwards from the 
base of the pineal gland, along the back part of the inner surface of the thalami, 
and are only seen on a vertical section through the gland. The pineal gland is 
very vascular, and consists chiefly of grey matter, with a few medullary fibres. 
In its base is a small cavity, said by some to communicate with that of the third 
ventricle. It contains a transparent viscid fluid, and occasionally a quantity of 
sabulous matter, named acervulus cerebn , composed of phosphate and carbonate of 
lime, phosphate of magnesia and ammonia, with a little animal matter. These 
concretions are almost constant in their existence, and are found at all periods of 
life. When this body is solid, the sabulous matter is found upon its surface, and 
occasionally upon its peduncles. 

On the removal of the pineal gland and adjacent portion of pia mater, the corpora 
quadrigemina are exposed. 

The corpora or tuhercula quadrigemina ( optic lobes) are four rounded emi- 
nences placed in pairs, two in front, and two behind, and separated from one 
another by a crucial depression. They are situated immediately behind the third 
ventricle and posterior commissure, beneath the posterior border of the corpus 
callosum, and ahovje the iter a tertio ad quartum ventriculum . The anterior pair, 
the nates, are the larger, oblong from before backwards, and of a grey colour. 
The posterior pair, the testes, are hemispherical in form, and lighter in colour 
than the preceding. They are connected on each side with the thalamus opticus, 
and commencement of the optic tracts, by means of two white prominent bands, 
termed hrachia. Those connecting the nates with the thalamus (Jbrachia anteriora) i 
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are the larger, and pass obliquely outwards. Those connecting the testes with 
the thalamus, are called the brachia posteriora. Both pairs, in the adult, are 
quite solid, being composed of white matter externally, and grey matter within. 
These bodies are larger in the lower animals than in man. In fishes, reptiles, and 
birds, they are only two in number, are called the optic lobes , from their connec- 
tion with the optic nerves, and are hollow in their interior ; but in mammalia, they 
are four in number, as in man, and quite solid. In the human foetus, they are 
developed at a very early period, and form a large proportion of the cerebral mass ; 
at first, they are only two in number, as in the lower mammalia, and hollow in 
their interior. 

These bodies receive, from below, white fibres from the olivary fasciculus or 
fillet ; they are also connected with the cerebellum, by means of a large white cord 
On each side, the processus ad testes , or superior peduncles of the cerebellum, 
which pass up to the thalami from the tubercula quadrigemina. 

The valve of Vieussens is a thin translucent lamina of medullary substance, 
stretched between the two processus e cerebello ad testes ; it covers in the canal 
leading from the third to the fourth ventricle, forming part of the roof of the latter 
cavity. It is narrow in front, where it is connected with the testes ; and broader 
behind, at its connection with the vermiform process of the cerebellum. A slight 
elevated ridge, the frenulum , descends upon* the upper part of the valve from the 
corpora quadrigemina, and on either side of it may be seen the fibres of origin of 
the fourth nerve. Its lower half is covered by a thin transversely grooved lobule 
of grey matter prolonged from the anterior border of the cerebellum ; this is called 
by the Italian anatomists the Ivnguetta laminosa. 

The corpora geniculata are two small flattened, oblong masses, placed on the 
outer side of the corpora quadrigemina, and on the under and back part of each 
optic thalamus, and named, from their position, corpus geniculatum externum 
and internum. They are placed one on the outer and one on the inner side of each 
optic tract. In this situation, the optic tract may be seen dividing into two hands, 
one of which is connected with the external geniculate body and nates, the other 
being connected with the internal geniculate body and testis. 

Structure of the cerebrum. The white matter of each hemisphere consists of 
three kinds of fibres. 1. Diverging or peduncular fibres, which connect the 
hemisphere with the cord and medulla oblongata. 2. Transverse commissural 
fibres, which connect together the two hemispheres. 3. Longitudinal commissural 
fibres, which connect distant parts of the same hemisphere. 

The diverging or peduncular fibres consist of a main body, and of certain 
accessory fibres. The main body originate in the columns of the cord and medulla 
oblongata, and enter the cerebrum through the crus cerebri, where they are 
arranged in two bundles, separated by the locus niger. Those fibres which form 
the inferior or fasciculated portion of the crus, are derived from the anterior pyra- 
mid, and, ascending, pass mainly through the centre of the striated body ; those 
on the opposite surface of the crus, which form the tegmentum, are derived from 
the posterior pyramid and fasciculi teretes ; as they ascend, they pass, some through 
the under part of the thalamus, and others through both thalamus and corpus 
striatum, decussating in these bodies with each other, and with the fibres of the 
corpus callosum. The optic thalami also receive accessory fibres from the processus 
ad testes , the olivary fasciculus, the corpora quadrigemina, and corpora geniculata. 
Some of the diverging fibres end in the cerebral ganglia, whilst others pass through 
and receive additional fibres from them, and as they emerge, radiate into the 
anterior, middle, and posterior lobes of the hemisphere, decussating again with the 
fibres of the corpus callosum, before passing to the convolutions. These fibres 
have received the name of corona radiata. 

The transverse commissural fibres connect together the two hemispheres across 
the middle line. They are formed by the corpus callosum, and the anterior and 
posterior commissures. 

The longitudinal conmdesural fibres connect together distant parts of the same 
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hemisphere, the fibres being disposed in a longitudinal direction. They form the 
fornix, the taenia semiciroularis, and peduncles of the pineal gland, the striae 
longitudinales, the fibres of the gyrus fornicatus, and the fasciculus uncifonnis. 

The Cerebellum. 

The cerebellum, or little brain, is that portion of the encephalon which is con-* 
tained in the inferior occipital fossae. It is situated beneath the posterior lobes of 
the cerebrum, from which it is separated by the tentorium. Its average weight in 
the male is 5 oz. 4 drs. It attains its maximum weight between the twenty-fifth 
and fortieth year ; its increase in weight after the fourteenth year being relatively 
greater in the female than in the male. The proportion between the cerebellum 
and cerebrum is, in the male, as 1 to 8^; and in the female, as 1 to 8t. In the 
infant, the cerebellum is proportionally much smaller than in the adult, the relation 
between it and the cerebrum being, according to Cliaussier, between 1 to 1 3, and 
1 to z6 ; by Cruveilhier the proportion was found to be 1 to 20. In form, the 
cerebellum is oblong, and flattened from above downwards, its greatest diameter 
being from side to side. It measures from three and a-half to four inches trans- 
versely, and from two to two and a-half inches from before backwards, being about 
two inches thick in the centre, and about six lines at the circumference, which is 
the thinnest part. It consists of grey* and white matter : the former, darker than 
that of the cerebrum, occupies the surface ; the latter the interior. The surface of 
the cerebellum is not convoluted like the cerebrum, but traversed by numerous 
curved furrows or sulci, which vary in depth at different parts, and separate the 
laminae of which its exterior is composed. 

Its upper surface (fig. 270) is somewhat elevated in the median line, and depressed 
towards its circumference ; it consists of two lateral hemispheres, connected 
together by an elevated median portion or lobe, the superior vermiform process. 

270. — Upper Surface of the Cerebellum. nil *- 1 - 



The median lobe is the fundamental part, and in some animals, as fishes and 
reptiles, the only part which exists ; the hemispheres being additions, and attaining 
their maximum size in man. The hemispheres are separated, in front, by a deep 
notch, the incisura cerebelli anterior , which encircles the corpora quadrigemina 
behind ; they are also separated by a similar notch behind, the mcisura cerebelli 
posterior , in which is received the upper part of the falx cerebelli. The superior 
vermiform process (upper part of the median lobe of the cerebellum), extends from 
the notch on the anterior to that on the posterior border. It is divided into three 
lobes : the lobulus centralis , a small lobe, situated in the incisura anterior 5 the mon- 
ticulm cerebelli, the central projecting part of the process ; and the cowmiswra siret- 
Jpkfy lobe near the incisura posterior. 
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* The under surface of the cerebellum (fig. 271) is subdivided into two lateral 
hemispheres by a depression, the valley, which extends from before backwards in 
the middle line. The lateral hemispheres are lodged in the inferior occipital fossae ; 
the median depression, or valley, receives the back part of the medulla oblongata, 
is broader in the centre than at either extremity, and has, projecting from its floor, 
part of the median lobe of the cerebellum, called the inferior vermiform process. 
The parts entering into the composition of this body are, from behind forwards, 
the commissura brevis , situated in the incisura posterior; in front of this, a 
laminated conical projection, the pyramid ; more anteriorly, a larger eminence, 
the umda, which is placed between the two rounded lobes which occupy the sides 
of the valley, the amygdalae or tonsils , and is connected with them by a com- 
missure of grey matter, indented on the surface, called the furrowed band. In 
front of the uvula is the nodule ; it is the anterior pointed termination of the 
inferior vermiform process, and projects into the cavity of the % fourth ventricle ; it 
has been named by Malacarne the laminated tubercle. On each side of the 
Module is a thin layer of white substance, attached externally to the flocculus, and 

271. — Under Surface of the Cerebellum. 



internally to the nodule ; these form together the posterior medullary velum ^ or 
commissure of the flocculus. It is usually covered in and concealed by the 
amygdalae, and cannot be seen until they are drawn aside. This band is of a 
semilunar form on each side, its anterior margin being free and concave, its 
posterior attached just in front of the furrowed band. Between it and the 
nodulus and uvula behind, is a deep fossa, called the swallow's nest ( nidus 
hvmndinis). 

Lobes of the cerebellum. Each hemisphere is divided into an upper and a lower 
portion by the great horizontal fissure, which commences in front at the pons, and 
passes horizontally round the free margin of either hemisphere, backwards to the 
middle line. From this primary fissure numerous secondary fissures proceed, 
which separate the cerebellum into lobes. 

Upon the upper surface of either hemispnere there are two lobes, separated from 
each other by a fissure. These are the anterior or square lobe, which extends 
as far back as the posterior edge of the vermiform process, and the posterior or 
semilunar lobe, which passes from the termination of the preceding to the great 
horizontal fissure. 

Upon the under surface of either hemisphere there are five lobes, separated by 
sulci ; these are from before backwards ; the flocculus or sub-peduncular lobe , a 
prominent tuft, situated behind and below the middle peduncle of the cerebellum ; 
its surface is composed of grey matter, subdivided into a few small laminae : it is 
sometimes called the pneumogastric lobule , from being situated behind the pneumo- 
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gastric nerve. The amygdala or tonsil is situated on either side of the great median 
fissure or valley, and projects into the fourth ventricle. The digastric lobe is situated 
on the outside of the tonsil, being connected in part with the pyramid. Behind the 
digastric is the slender lobe , which is connected with the back part of the pyramid 
and the commissura brevis : and more posteriorly is the inferior posterior lobe , which 
also joins the commissura brevis in the valley. 

Structure. If a vertical section is made through either hemisphere of the 
cerebellum, midway between its centre and the superior vermiform process, 
the interior will be found to consist of a central stem of white matter, which 
contains in its interior a dentate body . From the surface of this central stem, 
a series of plates of medullary matter are detached, which, covered with grey 
matter, form the laminae ; and from the anterior part of each hemisphere arise 
three large processes or peduncles, superior, middle, and inferior, by which the 
cerebellum is connected with the rest of the encephalon. 

The lammce are about ten or twelve in number, including those on both 
surfaces of the cerebellum, those in front being detached at a right angle, and 
those behind at an acute angle ; as each lamina proceeds outwards, other secondary 
lamina? are detached from it, and, from these, tertiary lamina?. The arrangement 
thus described gives to the cut surface of the organ a foliated appearaanoe, to 
which the name arbor vitce has been given. Each lamina consists of white 
matter, covered externally by a layer of grey substance. The white matter of 
each lamina is derived partly from the central stem ; in addition to which white 
fibres pass from one lamina to another. The grey matter resembles somewhat 

the cortical substance of 
272. — Vertical Section of the Cerebellum. the convolutions. It con- 

sists of two layers, the 
external one, soft and of 
a greyish colour, the in- 
ternal one, firmer and of a 
rust colour. 

The corpus dentatuw , or 
ganglion of the cerebellum , 
is situated a little to the 
inner side of the centre 
of the stem of white matter. 
It consists of an open bag 
or capsule of grey matter, 
the section of which pre- 
sents a grey dentated out- 
line, open at its anterior 
part. It is surrounded by 
white fibres; white fibres 
are also contained in its 
interior, which issue from it to join the superior peduncles. 

The peduncles of the cerebellum, superior, middle, and inferior, serve to connect 
it with the rest of the encephalon. 

The superior peduncles ( processus e cerebello ad testes ) connect the cerebellum 
with the cerebrum ; they pass forwards and upwards to the testes, beneath which 
they ascend to the crura cerebri and optic thalami, forming part of the diverging 
cerebral fibres : each peduncle forms part of the lateral boundary of the fourth 
ventricle, and is connected with its fellow of the opposite side by the valve of 
Vieussens. The peduncles are continuous behind with the folia of the inferior 
vermiform process, and with the white fibres in the interior of the corpus dentatum. 
Beneath the corpora qnadrigemina^ the innermost fibres of each peduncle decussate 
with each other, so that some fibres from the right half of the cerebellum are 
continued to the left half of the cerebrum. 
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v The inferior peduncles (processus ad mecfoiUam) connect the cerebellum with 
the medulla oblongata. They pass downwards, to the back part of the medulla, 
and form part of the restiform bodies. Above, the fibres of each process are 
connected chiefly with the laminae, on the upper surface of the cerebellum ; and 
below, they are connected with all three tracts of one half of the medulla, and, 
through these, with the corresponding half of the cord, excepting the posterior 
median columns. 

The middle peduncles (processus ad pontem ), the largest of the three, connect 
together the two hemispheres of the cerebellum, forming their great transverse 
commissure. They consist of a mass of curved fibres, which arise in the lateral 
parts of the cerebellum, and pass across to the same points on the opposite side. 
They form the transverse fibres of the pons V arolii. 

Fourth Ventricle. (Figs. 261, 269.) 

The fourth ventricle, or ventricle of the cerebellum, is the space between the 
posterior surface of the medulla oblongata and pons in front, and the cerebellum 
behind. It is lozenge-shaped, being contracted above and below, and broadest 
across its central part. It is bounded laterally by the processus e cercbello 
ad testes above, and by the diverging posterior pyramids and restiform bodies 
below. 

The roof is arched ; it is formed by the valve of Vieussens and the under surface 
of the cerebellum, which presents, in this situation, four small eminences or lobules, 
the nodulus, uvula, and amygdalae. 

The anterior boundary, or floor , is formed by the posterior surface of the 
medulla oblongata and pons. In the median line is seen the posterior median 
fissure, which becomes gradually obliterated above, and terminates below in the 
pQint of the calamus scriptorius, formed by the convergence of the posterior 
pyramids. At this point is the orifice of a short canal terminating in a cul-de- 
sac , the remains of the canal which extends in foetal life through the centre 
of the cord. On each side of the median fissure are two slightly convex longi- 
tudinal eminences, the fasciculi teretes ; they extend the entire length of the floor, 
being indistinct below and of a greyish colour, but well marked and whitish above 
Each eminence consists of fibres derived from the lateral tract and restiform body, 
which ascend to the cerebrum. Opposite the crus cerebelli, on the outer side of 
the fasciculi teretes, is a small eminence of dark grey substance, which presents 
a bluish tint through the thin stratum covering it; this is called the locus 
cceruleus ; and a thin streak of the same colour continued up from this on 
either side of the fasciculi teretes, as far as the top of the ventricle, is called 
the tcenia violacea. The lower part of the floor of the ventricle is crossed by 
several white transverse lines, linece transversoe ; they emerge from the posterior 
median fissure; some enter the crus cerebelli, others enter the roots of origin 
Of the auditory nerve, whilst some pass upwards and outwards on the floor of the 
ventricle. 

The lining membrane of the fourth ventricle is continuous with that of the 
third, through the aqueduct of Sylvius, and its cavity communicates below with 
the sub-arachnoid space of the brain and cord through an aperture in the layer of 
pia mater extending between the cerebellum and medulla oblongata. Laterally, 
this membrane is reflected outwards a short distance between the cerebellum and 
medulla. 

The choroid plexuses of the fourth ventricle are two in number ; they are delicate 
vascular fringes, which project into the ventricle on each side, passing from 
the point of the inferior vermiform process to the outer margin of the restiform 
bodies. 

The grey maMer in the floor of the ventricle consists of a tolerably thick 
jtentum, continuous below with the grey commissure of the cord, and extending 



Fourth ventricle. 50 y 

tip as high as the aqueduct of Sylvius, besides some special deposits connected 
■with the roots of origin of certain nerves. In the upper half of the ventricle is 
a projection situated over the nucleus, from which the sixth and facial nerves 
take a common origin. In the lower half are three eminences on each side for 
the roots of origin of the eighth and ninth nerves, y 


On the General Anatomy of the Nerves and Nervous Centres, the student may consult 
the works of Kolliker, and Todd and Bowman, before alluded to ; and the Articles ‘ Nerve 
and Nervous Centres/ in the Cyclop, of Anat. and Physiol. — For further information on 
the Descriptive Anatomy of the Nervous Centres, consult: — Cruveilhier’s ‘Anatomie 
Descriptive ; ’ Todd’s ‘Descriptive Anatomy of the Brain, Spinal Cord, and Ganglions;’ 
Herbert Mayo’s ‘ Plates of the Brain and Spinal Cord / and Arnold’s ‘ Tabulae Anatomic® 
Fascic: i. leones Cerebri et Medullee Spinalis.’ 



Cranial Nerves. 


T HE Cranial Nerves, nine in number on each, side, arise from some part of the 
cerebro-spinal centre, and are transmitted through foramina in the base of 
the cranium. They have been named numerically, according to the order in 
which they pass out of the cranial cavity. Other names are also given to them, 
derived from the parts to which they are distributed, or from their functions. 
Taken in their order, from before backwards, they are as follows : 


1st. Olfactory. 

7th. | 

2nd. Optic. 

3rd. Motor oculi. 

r 

4th. Pathetic. 

8th. { 

5th. Trifacial (Trigeminus). 

l 

6th. Abducens. 

9th. 


f Facial (Portio dura). 

L Auditory (Portio mollis), 
f Glosso- pharyngeal. 

8th. < Pneumogastric (Par vagum). 

I Spinal accessory. 

Hypoglossal. 

If, however, the 7th pair be considered as two, and the 8th pair as three distinct 
nerves, then their number will be increased to twelve* which is the arrangement 
adopted by Sommering. 

The cranial nerves may be subdivided into four groups, according to the peculiar 
function possessed by each, viz., nerves of special sense ; nerves of common 
sensation ; nerves of motion ; and mixed 
arranged : 


nerves. 


sense ; nerves 

These groups may be thus 


Nerves of Special Sense. 

Olfactory. 

Optic. 

Auditory. 

Part of glosso-pharyngeal. 

Lingual or gustatory branch of fifth. 

Nerves of Common Sensation. 

Fifth (greater portion). 

Part of glosso-pharyngeal. 


Nerves of Motion. 

Motor oculi. 

Pathetic. 

Part of third division of fifth. 
Abducens. 

Facial. 

Hypoglossal. 

Mixed Nerves . 

Pneumogastric. 

Spinal accessory. 


All the cranial nerves are connected to some part of the surface of the brain. 
This is termed their superficial, or apparent origin. But their fibres may, in all 
cases, be traced deeply into the substance of the organ. This part is called their 
deep, or real origin . 


Olfactory Nerve. (Fig. 265.) 

The First, or Olfactory Nerve, the special nerve of the sense of smell, 
may be regarded as a lobe, or portion of the cerebral substance, pushed forward 
in direct relation with the organ to which it is distributed. It arise# by three 
roots. 

The external, or long root , is a narrow, white, medullary band, which passes 
outwards across the fissure of Sylvius, into the substance of the middle lobe of the 
cerebrum. Its deep origin has been traced to the corpus striatum,* the superficial 
fibres of the optic thalamus, f the anterior commissure, J and the convolutions of 
the island of Beil. 

Vieuasens, Winslow, Monro, If ayo. t Valentin. % Cruveiftier. 
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The twiddle, or grey root , arises from a papilla of grey matter (carammla mam- 
millaris), imbedded in the anterior lobe. This root is prolonged into the nerve 
from the adjacent part of the brain, and contains white fibres in its interior, which 
are connected with the corpus striatum. 

The internal, or short root , is composed of white fibres, which arise from the 
inner and back part of the anterior lobe, being connected, according to Foville, 
with the longitudinal fibres of the gyrus fomicatus. 

These three roots unite, and form a flat band, narrower in the middle than at 
either extremity, and of a somewhat prismoid form on section. It is soft in texture, 
and contains a considerable amount of grey matter in its substance. As it passes 
forwards, it is cohtained in n deep sulcus, between two convolutions, lying on the 
under surface of the anterior lobe, on either side of the longitudinal fissure, and 
is retained in position by the arachnoid membrane which covers it. On reaching 
the cribriform plate of the ethmoid bone, it expands into an oblong mass of greyish* 
white substance, the olfactory bulb. From the under part of this bulb are given 
off numerous filaments, about twenty in number, which pass through the cribriform 
foramina, and are distributed to the mucous membrane of the nose. Each filament 
is surrounded by a tubular prolongation from the dura mater, and pia ma ter ; the 
former being lost on the periosteum lining the nose ; the latter, in the neurilemsmt 
of the nerve. The filaments, as they enter the nares, are divisible into three groups ; 
an inner group, larger than those on the outer wall, spread out over the upper 
third of the septum ; a middle set, confined to the roof of the nose ; and an outer 
set, which are distributed over the superior and middle turbinated bones, and the 
surface of the ethmoid in front of them. As the filaments descend, they unite in a 
plexiform network, and become gradually lost in the lining membrane. Their 
mode of termination is unknown. 

The olfactory differs in structure from other nerves, in containing grey matter 
in its interior, and being soft and pulpy in structure. Its filaments are deficient in 
the white substance of Schwann, are not divisible into fibrillse, and resemble the 
gelatinous fibres, in being nucleated, and of a finely- granular texture. 

Optic Nerve. 

The Second, or Optic Nerve, the special nerve of the sense of sight, is 
distributed exclusively to the eyeball. The nerves of opposite sides are connected 
together at the commissure ; and from the back of the commissure, they may be 

traced to the brain, under the name of 
273-— The Optic Nerves and Optic Tracts. t}le optic tracts _ 

The optic tract , at its connection with 
the brain, is divided into two bands 
which arise* from the optic thalami, the 
corpora geniculata, and the corpora 
quadrigemina. The fibres of origin from 
the thalamus may be traced partly from 
its surface, and partly from its interior. 
From this origin, the tract winds obliquely 
across the under surface of the crus cere- 
bri, in the form of a flattened band, desti- 
tute of neurilemma, and is attached to the 
crus by its anterior margin. It now assumes 
a cylindrical form, and, as it passes for- 
wards, is connected with the tuber cine- 
reum, and lamina cinerea, from both of 
which it reoeives fibres. According to* 
Foville, it is also connected with the tenia 
semicitflsofcris, and the anterior termination of the gyrus fornioatus. It finally joina 
'with the j nerve of the opposite aide, to form the optic commissure. 
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commissure or tkia&ma, somewhat quadrilateral in form, rests upon the 
olivary process of the sphenoid bone, being bounded, in front, by the lamina 
Oinerea ; behind, by the tuber cinereum ; on either side by the anterior perforated 
space. Within the commissure, the optic nerves of the two sides undergo a partial 
decussation. The fibres which form the inner margin n 

of each tract, tare continued across from one to the the 0p tic Commissure, 
other side of the brain, and have no connection with 
the optic nerves. These may be regarded as com- 
missural fibres (inter-cerebral) between the thalami 
of opposite sides. Some fibres are continued across 
the anterior border of the chiasma, and connect the 
optic nerves of the two sides, having no relation with 
the optic tracts. They may be regarded as commissural fibres between the two 
retinas (inter- retinal fibres). The outer fibres of each tract are continued into the 
optic nerve of the same side. The central fibres of each tract are continued into 
the optic nerve of the opposite side, decussating m the commissure with similar 
fibres of the opposite tract.* 
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The optic nerves arise from the fore part of the commissure, and, diverging from 
one another, become rounded in form and firm in texture, and are enclosed in a 
sheath derived from the arachnoid. As each nerve passes through the corresponding 
optic foramen, it receives a sheath from the dura mater ; and as it enters the orbit, 
this sheath subdivides into two layers, one of which becomes continuous with the 
periosteum of the orbit ; |he otblt forms a sheath for the nerve, and surrounds it 
as far as the sclerotic. The nerve passes through the cavity of the orbit, pierces 
the sclerotic and choroid coats at the back part of the eyeball, a little to the nasal 
side of its centre, and expands into the retina. A small artery, the arteria centralis 
retm©, perforates the optic nerve a little behind the globe, and runs along its 
interior in a tubular canal of fibrous tissue. It supplies the inner surface of the 
retina, and is accompanied by corresponding veins. 




Auditory Nerve. 


* 


The Auditory Nerve (portio mollis of the seventh pair), is the special nerve of 
the sense of hearing, being distributed exclusively to the internal ear. The portio 
dura of the seventh pair, or facial nerve, is the motor nerve of the muscles of the 
face. It will be described with the cranial motor nerves. 

The auditory nerve arises by numerous white stri©, the linece transversce , which 
emerge from the posterior median fissure in the anterior wall, or floor, of the fourth 
ventricle. It is also connected with the grey matter of the medulla, corresponding 
to the locus cffiruleus. According to Foville, the roots of this nerve are connected, 
on the under surface of the middle peduncle, with the grey substance of the cere- 
bellum, with the flocculus, and with the grey matter at the borders of the calamus 
scriptorius. The nerve winds round the restiform body, from which it receives 
fibres, and passes forwards across the posterior border of the crus cerebelli, in 
company with the facial nerve, from which it is partially separated by a small 
artery. It then enters the meatus auditorius, in company with the facial nerve, 
and, at the bottom of the meatus, divides into two branches, cochlear and vesti- 
bular, which are distributed, tne former to the cochlea, the latter to the vestibule 
and semicircular canals/ The auditory nerve is very soft in texture (hence the 
name, porho mollis ), destitute of neurilemma, and, within the meatus, receives one 
tor two filaments from the facial 

fthe other nerves of special sense must be described with the glosso-pharyngeal 
tt&d fifth nerves, of which they are parts. 

* 

/ A specimen of congenital absence of the optic commissure is to be found in the Museum 
m the Westminster Hospital 
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Third Nerve. (Figs. 275, 276.) 

The Third Nerve ( motor oculi ), supplies all the muscles of the eyeball except 
the Superior oblique and External rectus ; it also sends motor filaments to the iris. 
It is a rather large nerve, of rounded form and firm texture, having its apparent 
origin from the inner surface of the crus cerebri, immediately in front of the pons 
Yarolii. 

The deep origin may be traced into the substance of the crus, where some of 
its fibres are connected with the locus niger ; others run downwards, among the 
longitudinal fibres of the pons ; whilst others ascend, to be connected with the 
tubercula quadrigemina, and valve of Yieussens. According to Stilling, the fibres 
of the nerve pierce the peduncle and locus niger, and arise from a grey nucleus 
in the floor of the aqueduct of Sylvius. On emerging from the* brain, the nerve 
is invested with a sheath of pia mater, and enclosed in a prolongation from the 
arachnoid. It then pierces the dura mater on the outer side of the anterior clinoid 
process, where its serous covering is reflected from it, and it passes along the 
outer wall of the cavernous sinus, above the other orbital nerves* receiving in its 
course one or two filaments from the cavernous plexus of the sympathetic. 1^ 
then divides into two branches, which enter the orbit through the sphenoidal 

fissure, between the two 
275. — Nerves of the Orbit. Seen from above. heads of the External rec- 

tus muscle. On passing 
through the fissure, the 
nerve is placed below the 
fourth, and the frontal and 
lachrymal branches of the 
ophthalmic nerve. 

The superior division , 
the smaller, passes inwards 
across the optic nerve, and 
supplies the Superior rectus 
and Levator palpebrse. 

The inferior division , the 
larger, divides into three 
branches. One passes be- 
neath the optic nerve to 
the Internal rectus ; an- 
other to the Inferior rectus ; 
and the third, the largest 
of the three, passes for- 
wards between the Inferior 
and External recti, to * the 
Inferior oblique. From the 
latter, a short, thick branch 
is given off to the lower 
part of the lenticular gan- 
glion, forming its inferior 
root, as well as two fila- 
ments to the Inferior reh- 
tus. All these branches 
enter the muscles on their 
ocular surface. 



* Fourth Nerve. (Fig. 275.) ^ 

The Fourth, or trochlear nerve, the smallest of the cranial nerves, supplies 
the Superior oblique muscle. It arises from the upper part of the, valve of 
Yieussens, immediately behind the testis, and divides beneath the corpora quadri- 
gemina, into two fasciculi j the anterior one arising from a nucleus of grey matter, 
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close to the middle line of the floor of the Sylvian aqueduct ; the posterior one 
from a grey nucleus, at the upper part of the floor of the fourth ventricle, close to 
the origin of the fifth nerve* The two nerves are connected together at tEeir. 
origin, by ar transverse band of white fibres, which crosses the surface of the valve 
of Vieussens. The nerve winds round the outer side of the crus cerebri, im- 
mediately above the pons Varolii, pierces the dura mater in the free border of 
the tentorium cerebelH, near the posterior clinoid process, above the oval opening 
for the fifth nerve, and passes forwards through the outer wall of the cavernous 
sinus, below the third ; but, as it enters the orbit, through the sphenoidal fissure, 
it becomes the highest of all the nerves. In the orbit, it passes inwards, above 
the origin of the Levator palpebr©, and finally enters the orbital surface of the 
Superior oblique muscle. 

Tn the outer wall of the cavernous sinus, this nerve receives some filaments 
firom the carotid plexus of the sympathetic. It is not unfrequently blended with 
the ophthalmic division of the fifth ; and occasionally gives off a branch to assist 
in the formation of the lachrymal nerve. It also gives off a recurrent branch, 
which passes backwards between the layers of the tentorium, dividing into two 
or three filaments, which may be traced as far back as the wall of the lateral sinus. 


276. — Nerves of the Orbit and Ophthalmic Ganglion. Side view. 



Sixth Nerve. 

The Sixth Nerve (J^tcens) 9 supplies the external rectus muscle. Its ap- 
parent origin is by several filaments from the constricted part of the corpus pyra- 
midale, close to the pons, or from the lower border of the pons itself. 

The deep origin of this nerve has been traced, by Mayo, between the fasciculi 
of the corpus pyrajnidale, to the posterior part of the medulla, where Stilling has 
shown its connection with a grey nucleus in the floor of the fourth ventricle. The 
nerve pierces the dura mater, immediately below the posterior clinoid process, 
lying in a groove by the side of the body of the sphenoid bone. It passes for- 
wards through the cavernous sinus, lying on the outer side of the internal carotid 
artery, where it is joined by several filaments from the carotid plexus, by one 
from Meckel’s ganglion (Bock), and another from the ophthalmic nerve. It 
enters the orbit through the sphenoidal fissure, and lies above the ophthalmic 
vein, from which it is separated by a lamina of dura mater. It then passes 
between the two heads of the External rectus, and is distributed to that muscle 
on its ocular surface. 4 

The above-mentioned nerves, as well as the ophthalmic division of the fifth, a® 
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tjuey pass to the orbit, bear a certain relation to each other in the cavernous 
sinus, at the sphenoidal fissure, and in the cavity of the orbit, which will be now 
described. 

In the cavernous sums, the third, fourth, and ophthalmic division of the fifth, 
are placed in the dura mater of the outer wall of the sinus, in their numeric^ 
order, both from above downwards, and from within outwards. The sixth nerve 
lies at the outer side of the internal carotid artery. As these nerves pass forwards 
to the sphenoidal fissure, the third and fifth nerves become divided into branches, 
and the sixth approaches the rest ; so that their relative position becomes consi- 
derably changed. 

In the sphenoidal fissure, the fourth, and the frontal and lachrymal divisions 
of the ophthalmic, lie upon the same plane, the former being most internal, the 
latter external ; and they enter the cavity of the orbit above the muscles. The 
remaining nerves enter the orbit between the two heads of the External rectus. 
The superior division of the third is the highest of these ; beneath this lies the 
nasal branch of the fifth ; then the inferior division of the third ; and the sixth 
lowest of all. 

In the orbit, the fourth, and the frontal and lachrymal divisions of the ophthalmic, 
lie on the same plane immediately beneath the periosteum, the fourth nerve being 
internal and resting on the Superior oblique, the frontal resting on the Levator 
palpebrro, and the lachrymal on the External rectus. Next in order comes the 
superior division of the third nerve lying immediately beneath the Superior rectus, 
and then the nasal division of the fifth crossing the optic nerve from the outer to 
the inner side of the orbit. Beneath these is found the optic nerve, surrounded 
in front by the ciliary nerves, and having the lenticular ganglion on its outer 
side, between it and the External rectus. Below the optic is the inferior division 
of the third, and the sixth, which lies on the outer side of the orbit.J) 

Facial Nerve. 


The Facial Nerve, or portio dura of the seventh pair, is the motor nerve of 
all the muscles of expression in the face, and of the Platysma and Buccinator. 
It supplies also the muscles of the external ear, the posterior belly of the 
Digastric, and the Stylo-hyoid. Through the chorda tympani it supplies the 
Lingualis * by its tympanic branch, the Stapedius and Laxator tympani ; through 
the otic ganglion, the Tensor tympani ; and through the connection of its trunk 
with the Vidian nerve, by "the petrosal nerves, it probably supplies the Levator 
palati and Azygos uvulae. It arises from the lateral tract of the medulla 
oblongata, in the groove between the olivary and restiform bodies. Its deep 
origin may be traced to the floor of the fourth ventricle, where it is connected 
with the same nucleus as the sixth nerve. This nerve is situated a little nearer 
to the middle line than the portio mollis, close to the lower border of the pons 
Varolii, from which some of its fibres are derived. 


Connected with this nerve, and lying between it and the portio mollis, is a small 

fasciculus ( portio inter duram 
»77* — The Course and Connections of tbe Facial Nerve, et mollem of Wrisberg, or 
in the Temporal Bone. portio intermedia ). This ac- 



cessory portion arises from 
the lateral column of the cord. 

The nerve passes forwards 
and outwards upon the crus 
cerebelli, and enters the in- 
ternal auditory meatus with 
the auditory nerve. Within 
the meatus, the facial nerve 


lies first to the inner side of 


the auditory, and then in a groove upon that nerve, and is connected to it by 
one or t (W filaments. 
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At the bottom of the meatus, it enters the aqueductus Fallopii, and foljpwg 
the serpentine course of that canal through the petrous portion of the 
temporal bone, from its commencement at the internal meatus to its termination 
at tibe stylo-mastoid foramen. It is at first directed outwards towards the 
hiatus Fallopii, where it forms a reddish gangliform swelling (intumescentia 
ganglioformis), and is joined by several nerves ; then bending suddenly backwards, 
it runs in the internal wall of the tympanum, above the fenestra ovalis, and at the 
back of that cavity passes vertically downwards to the stylo- mastoid foramen. 

On emerging from this aperture, it runs forwards in the substance of the parotid 
gland, crosses the external carotid artery, and divides behind the ramus of the 
lower jaw into two primary branches, temporo-facial and cervico-facial, from 
which numerous offsets are distributed over the side of the head, face, and upper 
part of the neck, supplying the superficial muscles in these regions. As the 
primary branches and their offsets diverge from each other, they present somewhat 
the appearance of a bird’s claws ; hence the name of pes anserinm is given to the 
divisions of the facial nerve in and near the parotid gland. 

The communications of the facial nerve may be thus arranged : — 

In the internal auditory meatus . With the auditory nerve. 

’With Meckel’s ganglion by the large 
petrosal nerve. 

With the otic ganglion by the small 
petrosal nerve. 

With the sympathetic on the middle me- 
ningeal by the external petrosal nerve. 


In the aqueductus Fallopii 


At its exit from the stylo- mastoid 
foramen ... 


•1 


On the face 


With the pneumogastric. 

„ glosso-pharyngeal. 

„ carotid plexus. 

„ auricularis magnus. 

„ auriculo-temporal. 

With the three divisions of the fifth. 


4 In the internal auditory meatus, some minute filaments pass between the dacial 
apd auditory nerves. 

4 posite the hiatus Fallopii, the gangliform enlargement on the facial nerve 
lunicates by means of the large petrosal nerve, with Meckel’s ganglion, 
totaling its motor root ; by a filament from the sniall petrosal, with the otic 
ganglion; and by the external petrosal, with the sympathetic filaments accom- 
panying the middle meningeal artery (Bidder). From the gangliform enlarge- 
ment, according to Arnold, a twig is sent back to the auditory nerve. 

At its exit from the stylo-mastoid foramen, it sends a twig to the pneumogastric. 
another to the glosso-pharyngeal nerve, and communicates with the carotid plexus 
of the sympathetic, with the great auricular branch of the cervical plexus, with 
the auriculo-temporal branch of the inferior maxillary nerve in the parotid gland, 
and on the face with the terminal branches of the three divisions of the fifth. 

Branches of Distribution. 

Within aqueductus Fallopii / Tympan ic. 

^ r L Chorda tympani. 

At exit from stylo-mastoid f ^ os ^ er * or ftur * cu * ar 


foramen 


On the face 


- 

» . . . < 

•> 


t Digastric. 

Stylo-hyoid. 

f Temporal. 

Temporo-facial < Malar. 

I Infraorbital, 
f Buccal. 

Cervico-facial < Supramaxillary. 

I Tnframaxillarv. 





> $Js0 branch arises from the nerve opposite the pyramid $ KHk aftM 

fihwaent, which supplies the Stapedius and Laxator tympani muscles. ' * * 
Ifae Chorda tympcmi is given off from the facial as it passes vei^a^^hMfidt w 
war da at the back of the tympanum, about a quarter of an inch before 
from the stylo-mastoid foramen. It ascends from below upwards in a distinct 
canal, parallel with the aqueductus Fallopii, and enters the cavity of the tyoa* 
panum through an opening between the base of the pyramid and the attachment 
of the membrana tympani, and becomes invested with mucous membrane. It 
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passes forwards through the cavity of the tympanum, between the handle of 
malleus and vertical ramus of the incus, to its anterior ^inferior angle, andemvepi ^ 
from that cavity through a foramen (the canal of Huguier) at the inner shle^ef 
Glasserian fissure. It then descends between the two Pterygoid muscles* tst 4 
meets the gustatory nerve at an acute angle, after communicating with which, ft ■ 
accompames it to submaxillary gland * it then joins the mi bmari l l n r y gaagBpi^ r 
and teminatea in ^£ingualis muscle. _ 

Tbc Posterior oracular nervq arises close to the siylo-mastosd 


TVfwvio# 

r‘**Wp 



jof the mastoid process, where Ifc^ia joined bjj 
ih of the pneumogastric, and 
L L 




o#*s wwirtifrfci jbagWM; m it taoends between the meatus and mastoid 
it dmdai los* two branches. Tbe (mrimdwr broach supplies the Retrahens 
!» a66if£t$$ branch, the laager, passes backwards along the superior 
of the occipital bone, and supplies the occipital portion of the Oocapito- 

4 i A 

,Tfce is a long slender branch, which passes inwards, entering the 

Was do about its middle ; it communicates with the sympathetic fila- 
ments on the external carotid artery. 

tits Dig&stric branch usually arises by a common trunk with the preceding ; 
it divides into several filaments, which supply the posterior belly of the Digastric ; 
tine of these perforates that muscle to join the glosso-pharyngeal nerve. 

Ttimporo-facial, the larger of the two terminal branches, passes upwards 
ggfl Ibrwards through the parotid gland, crosses the neck of the condyle of the 
being connected in this situation with the auriculo-temporal branch of the 
Inferior mamillary nerve, and divides into branches, which are distributed over 
the temple and upper part of the face ; these are divided into three sets, temporal, 
3&tlar, and infraorbital. 

The temporal branches cross the zygoma to the temporal region, supplying 
the Attrahens aurem muscle, and join with the temporal branch of the superior 
maxillary, and with the auriculo-temporal branch of the inferior maxillary. The 
more anterior branches supply tba frontal portion of the Occipito-frontalis, and 
the Orbicularis palpebrarum muscle, joining with the supraorbital branch of the 
ophthalmic. 

The malar brcmckes pass across the malar bone to the outer angle of the orbit, 
where they supply the Orbicularis and Corrugator supercilii muscles, joining with 
filaments from the lachrymal and supraorbital nerves : others supply the lower 
^relid, joining with filaments of the malar branches of the superior maxillary 
**erve. 

The mfraorbital , of larger size than the rest, pass horizontally forwards to be 
distributed between the lower margin of the orbit and the mouth. The superficial 
branches run beneath the skin and above the superficial muscles of the face, 
#hioh they supply ; some supply the lower eyelid and Pyramidalis nasi, joining, 
at the inner angle of the orbit, with the infratrochlear and nasal branches of the 
ophthalmic. The deep branches pass beneath the Levator labii superioris, supply 
it find the Levator anguli oris, and form a plexus (infraorbital) by joining with the 
infraorbital branch of the superior maxillary nerve. 

The Oervico-facial division of the facial nerve, passes obliquely downwards 
and forwards through the parotid gland, where it is joined by branches from the 
great auricular nerve ; opposite the angle of the lower jaw it divides into launches, 
which are distributed on the lower half of the face and uppe^ part of the 
neck. These may be divided into three sets : supramaxillary, and infra- 

maxillary. * 

The buccal branches cross the Masseter muscle, join the infraorbital branches 
of the fomporo-fhci&l diyision of the nerve, and with filaments of the buccal 
branch of the inferior maxillary nerve. They supply the Bueemator and Orbi- 
Oftlaris oris. 

The supramaoMcury fytmche* pass forwards beneath the Platysma end Depressor 
anguli' orm^^png the muscles of the lip and chin, and anastomosing with the 
mental t&a inferior dental nerve. 

Tito famefas run forward beneath the Platysma, and form a 

aerie* 1b£ arches across the side of the neck oyer the supra-hyoid region* 
Owa^ef these brand has descends vertically to join with .the superficial cervical 
— - others wp^ the Pkiysma, * 

m Hf?oanosm Kaavk ^ 

I) h tie motor mm M hk H ****** 
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by several filaments, from ten to fifteen in number, from the groove between the 
pyramidal and olivary bodies, in a continuous line with the anterior roots of Jka 
spinal nerves. According to Stilling, these roots may be traced to a grey T$0imm 
in the floor of the medulla oblongata, between the posterior median furrow end 
the nuclei Of the glosso-pharyngeal and vagus nerves. The filaments of tins 
nerve are collected into two bundles, which perforate the dura mater separately, 
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opposite the anterior condyloid foramen, and unite together after their passage 
through it. In those cases in which the anterior condyloid foramen in the occi- 
pital bone is double, these two portions of the nerve are separated by a small 
piece of bone, which divides the foramen. The nerve descends almost vertically 
to a point corresponding with the angle of the jaw. It is at first deeply seated 
beneath the internal carotid and internal jugular vein, and intimately connected 
'with the pneumogastric nerve; it then passes forwards between the vein end 
artery, and at a lower part; of the neck, becomes superficial below the Digastric 
muscle. The nerve then loops round the oecipital artery, and crosses the external 
c “P°fid below the tendon of tbe Digastric muscle. It passes beneath. %the Mylo- 
tyoid muscle, lying between it and the Hyo-glossus, and is connected at lb# 
anterior bonder of the latter muscle with the gustatory nerve ; it is then coatinSSed 
&doM^^ni<K^yo-glossus muscle as fer as the tip of ttys tongue, di*- 
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, Branches of this nerve communicate with the 

Pneumogastric. First and second cervical nerves. 

Sympathetic. Gustatory. 

The communication With the pneumogastric takes place close to the exit of the 
nerve from the skull, numerous filaments passing between the hypoglossal and 
second ganglion of the pneumogastric, or both being united so as to form one 
mass. 

The communication with the sympathetic takes place opposite the atlas, by 
branches derived from the superior cervical ganglion, and in the same situation 
the ninth is joined by a filament derived from the loop connecting the first two 
cervical nerves. 

The communication with the gustatory takes place near the anterior border of 
the Hyo-glossus muscle by numerous filaments which ascend upon it. 

The branches of distribution are the 

Descendens noni. Thyro-hyoid. 

Muscular. 

The descendens noni is a long slender branch, which quits the hypoglossal 
where it turns round the occipital artery. It descends obliquely across the sheatli 
of the carotid vessels, and joins just below the middle of the neck, to form a loop 
with the communicating branches from the second and third cervical nerves. From 
the convexity of this loop, branches pass forwards to supply the Stemo-hyoid, 
Stemo-thyroid, and both bellies of the Omo-hyoid. According to Arnold, another 
filament descends in front of the vessels into the chest, which joins the cardiac 
and phrenic nerves. The descendens noni is occasionally contained in the sheath 
of the carotid vessels, being sometimes placed over and sometimes beneath the 
internal jugular vein. 

The thyro-hyoid is a small branch, arising from the hypoglossal near the pos- 
terior border of the Hyo-glossus ; it passes obliquely across the great cornu of the 
hyoid bone, and supplies the Thyro-hyoid muscle. 

The muscular branches are distributed to the Stylo-glossus, Hyo-glossus, 
Genio-hyoid, and Genio-hyo-glossus muscles. At the under surface of the tongue, 
numerous slender branches pass upwards into the substance of the organ. 


Fifth Nerve. 

The Fifth Nerve ( trifacial , trigemmus') is the largest cranial nerve, and 
resembles a spinal nerve, in its origin by two roots, and in the existence of a 
ganglion on its posterior root. The functions of this nerve are various. It is a 
nerve of special sense, of common sensation, and of motion. It is the great sen- 
sitive nerve of the head and face, the motor nerve of the muscles of mastication, 
and its lingual branch is one of the nerves of the special sense of taste. It arises 
by two roots, a posterior larger or sensory, and an anterior smaller or motor root 
Its superficial origm is from the side of the pons Varolii, a little nearer to the 
upper than the lower border. The smaller root consists of three or four bundles ; 
in the larger, the bundles are more numerous, varying in number from seventy to 
a hundred : the two roots are separated from one another by a few of the trans- 
verse fibres of the pons. The deep origin of the larger, or sensory root, may he 
•traced between the transverse fibres of the pons Varolii to the lateral tract of the 
medufl% oblongata, immediately behind the olivary body. According to some 
anatomists, it is connected with the grey nucleus at the back part of the medulla, 
between the fasciculi teretes and restiform columns* By others, it is said to he 
~^^uuous with the fasciculi teretes and lateral column of the oord; and, according 
ifle, some of its fibres are connected with the transverse fibred of the poos ; 
.Others enter the cerebellum, spreading out on the sar&ce of its middle 
r Was motor root has been traced by Bell and Retins to be connected 
body. The two roots of the nerve pass fortmu# f htfongh fin 
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oral opening in the dura mater, at the apex of the petrous portion of the temporal 
bone: here the fibres of the larger root enter a large semilunar ganglion (Gas* 
serian), while the smaller root passes beneath the ganglion without haring any 
connection with it, and joins outside the cranium with one of the tr unks derived 
from it. 

The Gasserian, or Semilunar Ganglion, is lodged in a depression near the apex 
of the petrous portion of the temporal bone. It is of a somewhat crescentic form, 
with its convexity turned forwards. Its upper surface is intimately adherent to 
the dura mater. 

Branches. This ganglion receives, on its inner side , filaments from the carotid 
plexus of the sympathetic ; and from it some minute branches are given off to the 
tentorium cerebelli, and the dura mater, in the middle fossa of ‘the cr§nium. 
From its anterior border , which is directed forwards and outwards, three large 
branches proceed: the ophthalmic, superior maxillary, and inferior maxillary. 
The ophthalmic and superior maxillary consist exclusively of fibres derived from the 
larger root and ganglion, and are solely nerves of common sensation. The third 
division or inferior maxillary, is composed of fibres from both roots. This, there- 
fore, strictly speaking, is the only portion of the fifth nerve which can be said to 
resemble a spinal nerve. 

Ophthalmic Nerve. (Fig. 275.) 

The Ophthalmic, or first division of the fifth, is a sensory nerve. It supplies 
the eyeball, the lachrymal gland, the mucous lining of the eye and nose, and the 
integument and muscles of the eyebrow and forehead. It is the smallest of 
the three divisions of the fifth, arising from the upper part of the Gasserian gan- 
glion. It is a short, flattened band, about an inch in length, which passes for- 
wards along the outer wall of the cavernous sinus, below the other nerves, and 
just before entering the orbit, through the sphenoidal fissure, divides into three 
branches, frontal, lachrymal, and nasal. The ophthalmic nerve is joined by fila- 
ments from the cavernous plexus of the sympathetic, and gives off recurrent 
filaments which pass between the layers of the tentorium, with a branch from the 
fourth nerve. 

Its branches are, the 

Lachrymal. Frontal. Nasal. 

The Lachrymal is the smallest of the three branches of the ophthalmic. Not 
unfrequently, it arises by two filaments, one from the ophthalmic, the other from 
the fourth, and this Swan considers to be its usual condition. It passes forwards 
in a separate tube of dura mater, and enters the orbit through the narrowest part 
of the sphenoidal fissure. In the orbit, it runs along the upper border of the 
External rectus muscle, with the lachrymal artery, and is connected with fhe 
orbital branch of the superior maxillary nerve. Within the lachrymal gland it gives 
off several filaments, which supply the gland and the conjunctiva. Finally it 
pierces the palpebral ligament, and terminates in the integument of the upper eye- 
lid, joining with filaments of the facial nerve. 

The Frontal is the largest division of the ophthalmic, and may be regarded, both 
from its size and direction, as the continuation of this nerve. It enters the orbit 
above the muscles, through the highest and broadest part of the sphenoidal fissure, 
and runs forwards along the middle line, between the Levator palpebr© and the 
periosteum. Midway between the apex and base of the orbit, it divides into two 
branches, supratrochlear, and supraorbital. 

The supratrochlear branch , the smaller of the two, passes inwards, above tile 
pulley of the Superior oblique muscle, and gives off a descending filament, which 
joins with the infratroohlear branch of the nasal nerve. It then escapes from the 
wbit between the pulley of the Superior oblique and the supraorbital fo ramen, 
curves up 0 st to the forehead close to the bone, and ascends behind the Go*mg ater 
fupetj#^ and Oecipito.frontalis muscles, to both of which it is distrauieds finally, 
it is lost in the integument of the forehead, * v 
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The supraorbital branch passes forwards through the supraorbital foramen, and 
gives off, in this situation, palpebral filaments to the upper eyelid. It then ascends 
upon the forehead, and terminates in muscular, cutaneous, and pericranial 
branches. The muscular branches supply the Corrugator supercilii, Occipito- 
frontalis, and Orbicularis palpebrarum, furnishing these muscles with common 
sensation, and joining in the substance of the latter muscle with the facial nerve. 
The cutaneous branches , two in number, an inner and an outer, supply the integu- 
ment of the cranium as far back as the occiput^ They are at first situated beneath 
the Occipito-frontalis, the inner branch perforating the frontal portion of the 
muscle, the outer branch its tendinous aponeurosis. The pericranial branches are 
distributed to the pericranium over the frontal and parietal bones. They are 
derived from the cutaneous branches whilst beneath the muscle. 

The Nasal nerve is intermediate in size between the frontal and lachrymal, 
and more deeply placed than the other branches of the ophthalmic. It enters the 
orbit between the two heads of the External rectus, and passes obliquely inwards 
across the optic nerve, beneath the Levator palpebree and Superior rectus muscles, 
to the inner wall of the orbit, where it enters the anterior ethmoidal foramen, 
immediately below the Superior oblique. It then enters the cavity of the cranium, 
traverses a shallow groove on the front of the cribriform plate of the ethmoid 
bone, and passes down, through the slit by the side of the crista galli, into the 
nose, where it divides into two branches, an internal and an external. The 
internal branch supplies the mucous membrane near the fore part of the septum 
of the nose. The external branch descends in a groove on the inner surface of 
the nasal bone, and supplies a few filaments to the mucous membrane covering the 
fore part of the outer wall of the nares as far as the inferior spongy bone ; it 
then leaves the cavity of the nose, between the lower border of the nasal bone and 
the upper lateral cartilage of the nose, and, passing down beneath the Com- 
pressor nasi, supplies the integument of the ala and tip of the nose, joining with 
the facial nerve. 

The branches of the nasal nerve are, the ganglionic, ciliary, and infra- 
trochlear. 

The ganglionic is a long, slender branch, about half an inch in length, which 
usually arises from the nasal, between the two heads of the external rectus. It 
passes forwards on the outer side of the optic nerve, and enters the superior and 
posterior angle of the ciliary ganglion, forming its superior, or long root. , It is 
sometimes joined by a filament from the cavernous plexus of the sympathetic, or 
from the superior division of the third nerve. 

The long ciliary ndrves , two or three in number, are given off from the nasal as it 
crosses the optic nerve. They join the short ciliary nerves from the ciliary gan- 
glion, pierce the posterior part of the sclerotic, and, running forwards between it 
and the choroid, are distributed to the ciliary muscle and iris. 

The infratrochlear branch is given off just as the nasal, nerve passes through the 
anterior ethmoidal foramen. It runs forwards along the upper border of the 
Internal rectus, and is joined, beneath the pulley of the Superior oblique, by a 
filam e nt from the supratrochlear nerve. It then passes to the inn er angle of the 
eye, and supplies the Orbicularis palpebrarum, the integ um ent of the eyelids, and 
side of the nose, the conjunctiva, lachrymal sac, and caruncula lachrymalis. 

Ophthalmic Ganglion. (Fig. 276.) 

Connected with the three divisions of the fifth nerve, are four small ganglia, 
which form the whole of the cephalic portion of the sympathetic. With the first 
division is connected the ophthalmic ganglion ; with the second division, the 
spheno- palatine, or Meckel’s ganglion; and with the third, the otic and sub- 
maxillary ganglia. All the four receive sensitive filaments from the fifth, and 
motor and sympathetic filaments from various sources ; these filaments are called 
ttpe roots of the ganglia. The ganglia are also connected with each other, ,and 
with the Cervical portion of the sympathetic. 
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The Ophthalmic, Lenticular , or Ciliary Ganglion, is a small, quadrangular, fla ttened 
ganglion, of a reddish-grey colour, and about the size of a pin’s head, situated at 
the back part of the orbit between the optic nerve and the External rectus muscle, 
lying generally on the outer side of the ophthalmic artery. It is enclosed in a 
quantity of loose fat, which makes its dissection somewhat difficult. 

Its branches of communication, or roots , are three, all of which enter its 
posterior border. One, the long root, is derived from the nasal branch of the 
ophthalmic, and joins its superior angle. Another branch, the short root, is a 
short thick nerve, occasionally divided into two parts, which is derived from the 
branch of the third nerve for the Inferior oblique muscle, and is connected with 
the inferior angle of the ganglion. A third branch, the sympathetic root, is a 
slender filament from the cavernous plexus of the sympathetic. This is occasionally 
blended with the long root, and sometimes passes to the ganglion separately. 
According to Tiedemann, this ganglion receives a filament of communication from 
the spheno-palatine ganglion. 

Its branches of distribution are the short ciliary nerves. These are delicate 
filaments from ten to twelve in number, which arise from the fore part of the 
ganglion in two bundles, connected with its superior and inferior angles; the 
upper bundle consisting of four filaments, and the lower of six or seven. They 
run forwards with the ciliary arteries in a wavy course, one set above and the 
other below the optic nerve, pierce the sclerotic at the back part of the globe, 
pass forwards in delicate grooves on its inner surface, and are distributed to the 
ciliary muscle and iris. A small filament is described by Tiedemann, penetrating 
the optic nerve with the arteria centralis retinae. 


Superior Maxillary Nerve. (Fig. 280.) 

The superior maxillary, or second division of the fifth, is a sensory nerve. It 
is intermediate, both in position and size, between the ophthalmic and inferior 
maxillary. It commences at the middle of the Gasserian ganglion as a flattened 
plexiform band, and passes forwards through the 'foramen rotundum, where it 
becomes more cylindrical in form, and firmer in texture. It then crosses the 
spheno-maxillary fossa, traverses the infraorbital canal in the floor of the orbit, 
and appears upon the face at the infraorbital foramen. At its termination, the 
nerve lies beneath the Levator labii superioris muscle, and divides into a leash of 
branches, which spread out upon the side of the nose, the lower eyelid, and upper 
lip, joining with filaments of the facial nerve. 

The branches of this nerve may be divided into three groups: — 1. Those given 
off in the spheno-maxillary fossa. 2. Those in the infraorbital canal. 3. Those 
on the face. 

f Orbital. 

Spheno-maxillary fossa < Spheno-palatine. 

I Posterior dental. 

Infraorbital canal . . Anterior dental. 

r Palpebral. 

On the face . . . < Nasal. 

L Labial. 

The Orbital branch arises in the spheno-maxillary fossa, enters the orbit by the 
spheno-maxillary fissure, and divides at the back of that cavity into two branches) 
temporal and malar. 

The temporal bra/nch runs in a groove along the outer wall of the orbit (in the 
malar bone), receives a branch of communication from the lachrymal, and, passing 
through a foramen in the malar bone, enters the temporal fossa. It ascends 
between the bone and substance of the Temporal muscle, pierces tins muscle and 
the .temporal fascia about an inch above the zygoma, and is distributed to the 
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integument covering tlie temple and side of tlie forehead, communicating with the 
facial and auriculo-temporal branch of the inferior maxillary nerve. 

The mala/r branch passes along the external inferior angle of the orbit, emerges 
upon the face through a foramen in the malar bone, and perforating the Orbi- 
cularis palpebrarum mus cle on the prominence of the cheek, joins with the facial. 

The Spheno-palatine branches , two in number, descend to the spheno-palatine 
ganglion. 

The posterior dental branches arise from the trunk of the nerve just as it is 
about to enter the infraorbital canal ; they are two in number, posterior and 
anterior. 

280. — Distribution of the Second and Third Divisions of the Fifth Nene 
and Sub-maxillary Ganglion. 



The posterior branch passes from behind forwards in the substance of the superior 
maxillary bone, and joins opposite the canine fossa with the anterior dental. 
Numerous filaments are given off from the lower border of this nerve, which form 
a minute plexus in the outer wall of the superior maxillary bone, immediately above 
the alveolus. From this plexus, filaments are distributed to the pulps of the molar 
and bicuspid teeth, the lining membrane of the antrum, and corresponding portion 
of the gums. 

The anterior branch is distributed to the gums e&id Buccinator muscle. 

The anterior dental , of large size, is given off from the superior maxillary 
nerve just before its exit from the infraorbital foramen ; it enters a special canal 
in the anterior wall of the antrum, and anastomoses with the posterior dental. 
JVom this nerve some filaments are distributed to the incisor, canine, and first 
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bicuspid teetb ; others are lost upon the lining membrane covering the fore part 
of the inferior meatus. 

The palpebral branches pass upwards beneath the Orbicularis palpebrarum. 
They supply this muscle, the integument, and conjunctiva of the lower eyelid with 
sensation, joining at the outer angle of the orbit with the facial nerve and malar 
branch of the orbital. 

The nasal branches pass inwards ; they supply the muscles and integument of 
the side of the nose, and join with the nasal branch of the ophthalmic. 

The labial branches , the largest and most numerous, descend beneath the 
Levator labii superioris, and are distributed to tho integument and muscles of the 
upper lip, the mucous membrane of the mouth, and labial glands. 

All these branches are joined, immediately beneath the orbit, by filaments from 
the facial nerve, forming an intricate plexus, the infraorbital. 

Swieno-Palatine Ganglion. 

Th e sphenopalatine ganglion (Meckel’s) (fig. 281), tho largest of the cranial 
ganglia, is deeply placed in the spheno-maxillary fossa, close to the spheno- 
palatine foramen. It is triangular, or heart-shaped in form, of a reddish-grey 
colour, and placed mainly behind the palatine branches of the superior maxillary 
nerve, at the point where the sympathetic root joins the ganglion. It consequently 
does not involve those nerves which pass to the palate and nose. Like the other 
ganglia of the fifth nerve, it possesses a motor, a sensory, and a sympathetic root. 
Its motor root is derived from tho facial, through the Vidian ; its sensory root 
from the fifth; and its sympathetic root from the carotid plexus, through tho 
Vidian. 4, Its brandies are divisible into four groups : ascending, which pass to the 
orbit ; descending, to the palate ; internal, to the nose ; and posterior branches, to 
the pharynx. 

The ascending branches are two or three delicate filaments, which enter the 
orbit by the spheno-maxillary fissure, and supply the periosteum. Arnold describes 
and delineates these branches as ascending to the optic nerve ; one, to the sixth 
nerve (Bock) ; and one, to the ophthalmic ganglion (Tiedemann). 

The descending or 'palatine branches are distributed to the roof of the mouth, 
the soft palate, tonsil, and lining membrane of the nose. They are almost a direct 
continuation of the spheno-palatine branches of the superior maxillary nerve, and 
aro three in number : anterior, middle, and posterior. 

The anterior, or large palatine nerve, descends through the posterior palatine 
canal, emerges upon the hard palate, at the posterior palatine foramen, and passes 
forwards through a groove in the hard palate, nearly as far as the incisor teeth. 
It supplies the gums, the mucous membrane and glands of the hard palate, and 
communicates in front with tho termination of the naso-palatine nerve. While in 
the posterior palatine canal, it gives off inferior nasal branches, which enter the 
nose through openings in the palate bone, and ramify over the middlo meatus, and 
the middle and inferior spongy bones ; and at its exit from the canal, a palatine 
branch is distributed to both surfaces of the soft palate. 

The middle, or external palatine nerve, descends in the same canal as the pre- 
ceding, to the posterior palatine foramen, distributing branches to the uvula, 
tonsil, and soft palate. It is occasionally wanting. 

The posterior, or small palatine nerve, descends with a small artery through 
the small posterior palatine canal, emerging by a separate opening behind the 
posterior palatine foramen. It supplies the Levator palati and Azygos uvulae 
muscles, the soft palate, tonsil, and uvula. 

The internal branches are distributed to the septum, and outer wall of the 
nasal fossae. They are the superior nasal (anterior), and the naso-palatine. 

The superior nasal branches (anterior), four or five in number, enter the 
hack part of the nasal fossa by the spheno-palatine foramen. They supply the 
ttmcotw membrane covering the superior and middle spongy bones, and that lining 
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the posterior ethmoidal cells, a few being prolonged to the upper and back part of 
the septum. 

The naso-palatine nerve (Cotunnius), enters the nasal fossa with the other 
nasal nerves, and passes inwards across the roof of the nose, below the orifice 
of the sphenoidal sinus, to reach the septum ; it then runs obliquely downwards and 
forwards along the lower part of the septum, to the anterior palatine foramen, 
lying between the periosteum and mucous membrane. It descends to the roof of 
the mouth by a distinct canal, which opens below in the anterior palatine fossa ; 
the right nerve, also in a separate canal, being posterior to the left one. In the 
mouth, they become united, supply the mucous membrane behind the incisor teeth, 
and join with the anterior palatine nerve. The naso-palatine nerve occasionally 
furnishes a few small filaments to the mucous membrane of the septum. 


281. — The Spheno-Palatine Ganglion and its Branches. 



The posterior branches are the Vidian and pharyngeal (pterygo-palatine). 

The Vidian nerve, if traced from Meckel’s ganglion, may be said to arise from 
the back part of the spheno-palatine ganglion, and then passes through the 
Vidian canal, enters the cartilage filling in the foramen lacerum basis cranii, and 
divides into two branches, the large petrosal, and the carotid. In its course along 
the Vidian canal, it distributes a few filaments to the lining membrane at the 
back part of the roof of the nose and septum, and that covering the end of the 
Eustachian tube. These are upper posterior nasal branches. 

H The large petrosal branch (nervus petrosus sitperficialis major), enters the 
cranium through the foramen lacerum basis cranii, having pierced the cartilaginous 
substance which fills in this aperture. It runs beneath the Gasserian ganglion 
and dura mater contained in a groove in the anterior surface of the petrous 
portion of the temporal bone, enters the hiatus Fallopii, and, being continued 
through it into the aqueductus Fallopii, joins the gangliform enlargement on the 
facial nerve. Properly speaking, this nerve passes from the facial to the spheno- 
jpalatine ganglion, forming its motor root. 

The carotid branch is shorter, but larger than the petrosal, of a reddish-grey 
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colour, and soft in texture. It crosses the foramen lacerum, surrounded by the 
cartilaginous substance which fills in that aperture, and enters the carotid canal 
on the outer side of the carotid artery, to join the carotid plexus. 

This description of the Vidian nerve as a branch from the ganglion, is the 
more convenient anatomically, inasmuch as the nerve is generally dissected from 
the ganglion, as a single trunk dividing into two branches. But it is more correct, 
physiologically, to describe the Vidian as being formed by the union of the two 
branches (great petrosal and carotid) from the facial and the sympathetic, and as 
running into the ganglion. The filaments, which are described above as given off 
from the Vidian nerve, would then be regarded as branches from the ganglion 
which are merely enclosed in the same sheath as the Vidian. 

The pharyngeal nerve (pterygo-palatine) is a small branch arising from the 
back part of the ganglion, occasionally together with the Vidian nerve. It 
passes through the pterygo-palatine canal with the pterygo-palatine artery, and is 
distributed to the lining membrane of the pharynx, behind the Eustachian tube. 

Inferior Maxillary Nerve. (Fig. 280.) 

The Inferior Maxillary Nerve distributes branches to the teeth and gums of 
the lower jaw, the integument of the temple and external ear, the lower part of the 
face and lower lip, and the muscles of mastication : it also supplies the tongue 
with one of its special nerves of the sense of taste. It is the largest of the three 
divisions of the fifth, and consists of two portions, the larger, or sensory, root 
proceeding from the inferior angle of the Gasserian ganglion ; and the smaller, 
or motor root, which passes beneath the ganglion, and unites with the inferior 
maxillary nerve, just after its exit through the foramen ovale. Immediately 
beneath the base of the skull, this nerve divides into two trunks, anterior and 
posterior,^"" 

The anterior, and smaller division, which receives nearly the whole of the motor 
root, divides into five branches, which supply the muscles of mastication. They 
are the masseteric, deep temporal, buccal, and two pterygoid. 

The masseteric branch passes outwards, above the External pterygoid muscle, 
in front of the temporo-maxillary articulation, and crosses the sigmoid notch, with 
the masseteric artery, to the Masseter muscle, in which it ramifies nearly as far as 
its anterior border. It occasionally gives a branch to the Temporal muscle, and 
a filament to the articulation of the jaw. . . 

The deep temporal branches , two in number, anterior and posterior, supply 
the deep surface of the Temporal muscle. The p>osterior branch , of small size, 
is placed at the back of the temporal fossa. It is sometimes joined with the 
masseteric branch. The anterior branch is reflected upwards, at the pterygoid ridge 
of the sphenoid, to the front of the temporal fossa. It is occasionally joined 
with the buccal nerve. 

The buccal branch pierces the External pterygoid, and passes downwards 
beneath the inner surface of the coronoid process of the lower jaw, or through 
the fibres of the Temporal muscle to reach the surface of the Buccinator, upon 
which it divides into a superior and an inferior branch. It gives a branch to 
the External pterygoid during its passage through that muscle, and a few ascend- 
ing filaments to the Temporal muscle, one of which occasionally joins with 
the anterior branch of the deep temporal nerve. The upper branch supplies the 
integument and upper part of the Buccinator muscle, joining with the facial nerve 
round the facial vein. The lower branch passes forwards to the angle of the 
mouth ; it supplies the integument and Buccinator muscle, as well as the mucous 
membrane lining the inner surface of that muscle, and joins the facial nerve, 

The pterygoid branches are two in number, one for each pterygoid muscle. 
The branch to the Internal pterygoid is long and slender, and passes inwards to 
enter the deep surface of the muscle. This nerve is intimately connected at its 
origin with the otic ganglion. The brrnch to the External pterygoid is most 
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frequently derived from the buccal, but it may be given off separately from the 
anterior trunk of the nerve. 

The posterior and larger division of the inferior maxillary nerve also receives 
a few filaments from the motor root. It divides into three branches, auriculo- 
temporal, gustatory, and inferior dental. 

The Auriculo-temporal Nerve generally arises by two roots, between which 
the middle meningeal artery passes. It runs backwards beneath the External 
pterygoid muscle to the inner side of the articulation of the lower jaw. It then 
turns upwards with the temporal artery, between the external ear and condyle of 
the jaw, under cover of the parotid gland, and escaping from beneath this struc- 
ture, divides into two temporal branches. The posterior temporal , the smaller 
of the two, supplies the Attrahens aurem muscle, and is distributed to the upper 
part of the pinna and the neighbouring integument. The anterior temporal 
accompanies the temporal artery to the vertex of the skull, and supplies the 
integument of the temporal region, communicating with the facial nerve. 

The auriculo-temporal nerve has branches of communication with the facial 
and otic ganglion. Those joining the facial nerve, usually two in number, pass 
forwards behind the neck of the condyle of the jaw, and join this nerve at the 
posterior border of the Masseter muscle. They form one of the principal branches 
of communication between the facial and the fifth nerve. The filaments of com- 
munication with the otic ganglion are derived from the commencement of the 
auriculo-temporal nerve. 

The auricular branches are two in number, inferior and superior. Tho inferior 
auricular arises behind the articulation of the jaw, and is distributed to the ear 
below the external meatus ; other filaments twine round the internal maxillary 
artery, and communicate with the sympathetic. The superior auricular arises 
in front of the external ear, and supplies the integument covering the tragus and 
pinna. 

Brandies to the meatus auditor ins, two in number, arise from tho point of 
communication between the auriculo-temporal and facial nerves, and aro distributed 
to the meatus. 

The branch to the temporo-max illary articulation is usually derived from the 
auriculo-temporal nerve. 

The parotid branches supply the parotid gland. 

The Gustatory or Lingual Nerve, one of the special nerves of the sense of 
taste, supplies the papillae and mucous membrane of the tongue. It is deeply 
placed throughout the whole of its course. It lies at first beneath the External 
pterygoid muscle, together with the inferior dental nerve, being placed to the 
inner side of the latter nerve, and is occasionally joined to it by a branch which 
crosses the internal maxillary artery. The chorda tympani also joins it at an 
acute angle in this situation. The nerve then passes between the Internal pterygoid 
muscle and the inner side of the ramus of the jaw, and crosses obliquely to the 
side of the tongue over the Superior constrictor muscle of the pharynx, and 
between the Stylo-glossus muscle and deep part of the submaxillary gland ; the 
nerve lastly runs across Wharton’s duct, and along the side of the tongue to its 
apex, being covered by the mucous membrane of the mouth. 

Its branches of communication are with tho submaxillary ganglion and hypo- 
glossal nerve. The branches to the submaxillary ganglion are two or three in 
number ; those connected with the hypoglossal nerve form a plexus at the anterior 
margin of the Hyo-glossus muscle. 

Its branches of distribution are few in number. They supply the mucous mem- 
brane of the mouth, the gums, the sublingual gland, the conical and fungiform 
papillae and mucous membrane of the tongue, the terminal filaments anastomosing 
at the tip of the tongue with the hypoglossal nerve. 

The Inferior DentaI is the largest of the three branches of the inferior 
maxillary nerve. It passes downwards with the inferior dental artery, at first 
beneath the External pterygoid muscle, and then between the internal lateral 
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ligament and the ramus of the jaw to the dental foramen. It then passes forwards 
in the dental canal in the inferior maxillary bone, lying beneath the teeth, as far 
as the mental foramen, where it divides into two terminal branches, incisor and 
mental. The incisor branch is continued onwards within the bone to the middle 
line, and supplies the canine and incisor teeth. Tho mental branch emerges from 
the bone at the mental foramen, and divides beneath the Depressor anguli oris 
into an external branch, which supplies that muscle, the Orbicularis oris, and the 
integument, communicating with the facial nerve ; and an inner branch, which 
ascends to the lower lip beneath the Quadratus menti ; it supplies that muscle and 
the mucous membrane and integument of the lip, communicating with the facial 
nerve. 

The branches of the inferior dental are, the mylo-hyoid, and dental. 

The mylo-hyoid is derived from the inferior dental just as that nerve is about 
to enter tho dental foramen. It descends in a groove on the inner surface of the 
ramus of the jaw, in which it is retained by a process of fibrous membrane. It 
supplies the cutaneous surface of the Mylo-hyoid muscle, and the anterior belly 
of the Digastric, occasionally sending one or two filaments to the submaxillary 
gland. 

The dental branches supply tho molar and bicuspid teeth. They correspond in 
number to tho fangs of those teeth ; each nerve entering the orifice at the point of 
the fang, and supplying the pul}) of the tooth. 

Two small ganglia are connected with the inferior maxillary nerve r the otic, 
with the trunk of the nerve ; and the submaxillary with its lingual branch, the 
gustatory. 

One Ganglion. 

The otic ganglion (Arnold’s) (fig. 282), is a small, oval-shaped, flattened ganglion, 
of a reddish-grey colour, situated immediately below the foramen ovale, on the 
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inner surface of the inferior maxillary nerve, and round the origin of the internal 
pterygoid nerve. It is in relation, externally , with the trunk of the inferior 
maxillary nerve, at the point where the motor root joins the sensory portion ; 
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internally, with the cartilaginous part of the Eustachian tube, and the origin of 
the Tensor palati muscle ; behind it, is the middle meningeal artery. 

Branches of communication. This ganglion is connected with the inferior 
maxillary nerve, and its internal pterygoid branch, by two or three short, 
delicate filaments, and also with the auriculo-temporal nerve : from the former, 
it obtains its motor ; from the latter, its sensory root ; its communication with 
the sympathetic being effected by a filament from the plexus surrounding the 
middle meningeal artery. This ganglion also communicates with the glosso- 
pharyngeal and facial nerves, through the small petrosal nerve continued from the 
tympanic plexus. 

Its branches of distribution are a filament to the Tensor tympani, and one to the 
Tensor palati. The former passes backwards, on the outer side of the Eustachian 
tube ; the latter arises from the ganglion, near the origin of the internal pterygoid 
nerve, and passes forwards. 

Submaxillary Ganglion. 

The submaxillary ganglion (fig. 280), is of small size, circular in form, and 
situated above the deep portion of the submaxillary gland, near the posterior border 
of the Mylo-hyoid muscle, being connected by filaments with the lower border of 
the gustatory nerve. 

Branches of communication . This ganglion is connected with the gustatory 
nerve by a few filaments which join it separately, at its fore and back part. It 
also receives a branch from the chorda tympani, by which it communicates with 
the facial ; and communicates with the sympathetic by filaments from the nervi 
molles — the sympathetic plexus around the facial artery. 

Branches of distribution. These are five or six in number ; they arise from the 
lower part of the ganglion, and supply the mucous membrane of the month and 
Wharton’s duct, some being lost in the submaxillary gland. According to Meckel, 
a branch from this ganglion occasionally descends in front of the Hyo-glossus 
muscle, and, after joining with one from the hypoglossal, passes to the Genio-hyo- 
glossus muscle. 

Eighth Pair. 

The eighth pair consists of three nerves, the glosso-pharyngeal, pneumogastric, 
and spinal accessory. 

The Glosso-Pharyngeal Nerve is distributed, as its name implies, to the 
tongue and pharynx, being the n^rve of 
sensation to the mucous membrane of the 
pharynx, fauces, and tonsil ; of motion to 
the Pharyngeal muscles ; and a special 
nerve of taste in all the parts of the 
tongue to which it is distributed. It is 
the smallest of the three divisions of the 
eighth pair, and arises by three or four 
filaments, closely connected together, from 
the upper part of the medulla oblongata, 
immediately behind the olivary body. 

Its deep origin, may be traced through 
the fasciculi of the lateral tract, to a 
nucleus of grey matter at the lower part of the floor of the fourth ventricle, 
external to the fasciculi teretes. From its superficial origin, it passes outwards 
across the flocculus, and leaves the skull at the central part of the jugular foramen, 
in a separate sheath of the dura mater and arachnoid, in front of the pneumogastric 
and spinal accessory nerves. In its passage through the jugular foramen, it grooves 
the lower border of the petrous portion of the temporal bone ; and, at its exit from 
the skull, passes forwards between the jugular vein and internal carotid artery, 
descends in front of the latter vessel, and beneath the styloid process and the 
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muscles connected with it, to the lower border of the Stylo -phaiyngeus. The nerve 
now curves inwards, forming an arch on the side of the neck, and lying upon the 

Stylo-pharyngeus and the 
284 .—Course and Distribution of the Eighth Pair Middle constrictor of the 

of Nerves. pharynx, above the superior 

P laryngeal nerve. It then 

passes beneath the Hyo- 
glossns, and is finally dis- 
tributed to the mucous 
membrane of the fauces, 
and base of the tongue, 
the mucous glands of the 
mouth and tonsil. 

In passing through the 
jugular foramen, the nerve 
presents, in succession, two 
gangliform enlargements. 
The superior, the smaller, 
is called the jugular gang- 
lion^ the inferior and larger, 
the petrous gangly, or 

the ganglion of Andersch. 

The superior , or jugu- 
lar ganglion , is situated 
in the upper part of the 
groove in which the nerve 
is lodged during its pas- 
sage through the jugular 
foramen. It is of very 
small size, and involves 
only the outer side of the 
trunk of the nerve, a small 
fasciculus passing beyond 
it, which is not connected 

The inferior , or petrous 
ganglion , is situated in a 
depression in the lower 
border of the petrous por- 
tion of the temporal bone ; 
it is larger than the for- 
mer, and involves the whole 
of the fibres of the nerve. 
From this ganglion arise 
those filaments which con- 
nect the glosso-pharyngeal 
with other nerves at the 
base of the skull. 

Its branches of communi- 
cation are with the pneu- 
mogastric, sympathetic, 
and facial, and the tym- 
panic branch. 

The branches to the pneumogastric are two filaments, one to its auricular branch, 
and one to the upper ganglion of the pneumogastric. 

The branch to the sympathetic is connected with the superior cervical 
ganglion. 
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The branch of communication with the facial perforates the posterior belly of 
the Digastric. It arises from the trunk of the nerve below the petrous ganglion, 
and joins the facial just after its exit from the stylo-mastoid foramen. 

The tympanic branch (Jacobson’s nerve), arises from the petrous ganglion, 
and enters a small bony canal at the base of the petrous portion of the temporal 
bone ; the lower opening of which is situated on the bony ridge which separates 
the carotid canal from the jugular fossa. Jacobson’s nerve ascends to the tym- 
panum, enters that cavity by an aperture in its floor close to the inner wall, and 
divides into three branches, which are contained in grooves upon the surface of 
the promontory. 

Its branches of distribution are, one to the fenestra rotunda, one to the 
fenestra ovalis, and one to the lining membrane of the Eustachian tube and 
tympanum. 

Its branches of communication are three, and occupy separate grooves on the 
surface of the promontory. One of these arches forwards and downwards to the 
carotid canal to join the carotid plexus. A second runs vertically upwards to join 
the greater superficial petrosal nerve, as it lies in the hiatus Fallopii. The third 
branch, the lesser petrosal, runs upwards and forwards towards the anterior surface 
of the petrous bone, and passes through a small aperture in the sphenoid and tem- 
poral bones, to the exterior of the skull, where it joins the otic ganglion. This 
nerve, in its course through the temporal bone, passes by the ganglionic enlarge- 
ment of the facial, and has a connecting filament with it. 

The branches of the glosso-pharyngeal nerve are the carotid, pharyngeal, mus- 
cular, tonsillitic, and lingual. 

The carotid, branches descend along the trunk of the internal carotid artery as far 
as its point of bifurcation, communicating with the pharyngeal branch of the 
pneumogastric, and with branches of the sympathetic. 

The pharyngeal branches are three or four filaments which unite opposite the 
Middle constrictor of the pharynx with the pharyngeal branches of the pneumo- 
gastric, superior laryngeal, and sympathetic nerves, to form the pharyngeal plexus, 
branches from which perforate the muscular coat of the pharynx to supply the 
mucous membrane. 

The muscular branches are distributed to the Stylo -pharyngeus. 

The tonsillitic branches supply the tonsil, forming a plexus (circulus tonsillaris) 
around this body, from which branches are distributed to the soft palate and fauces, 
where they anastomose with the palatine nerves. 

The lingual branches are two in number ; one supplies the mucous membrane 
covering the surface of the base of the tongue, the other perforates its substance, 

. and supplies the mucous membrane and papilla? of the side of the organ. 

The Spinal Accessory Nerve consists of two parts ; one, the accessory part to 
the vagus, and the other the spinal portion. 

The accessory part , the smaller of the two, arises by four or five delicate filaments 
from the lateral tract of the cord below the roots of the vagus ; these filaments 
may be traced to a nucleus of grey matter at the back of the medulla, below the 
origin of the vagus. It joins, in the jugular foramen, with the upper ganglion of 
the vagus by one or two filaments, and is continued into the vagus below the 
second ganglion. It gives branches to the pharyngeal and superior laryngeal 
branches of the vagus. 

The spinal portion , firm in texture, arises by several filaments from the lateral 
tract of the cord, as low down as the sixth cervical nerve ; the fibres pierce the 
tract, and are connected with the anterior horn of the grey matter of the cord. 
This portion of the nerve ascends between the ligamentum denticulatum and the 
posterior roots of the spinal nerves, enters the skull through the foramen magnum, 
and is then directed outwards to the jugular foramen, through which it passes, 
lying in the same sheath as the pneumogastric, separated from it by a fold of the 
arachnoid, and is here connected with the accessory portion. At its exit from the 
jugular foramen, it passes backwards behind the internal jugular vein, and descends 
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obliquely behind the Digastric and Stylo-hyoid muscles to the upper part of the 
Sterno-mastoid. It pierces that muscle, and passes obliquely across the sub- 
occipital triangle, to terminate in the deep surface of the Trapezius. This nerve 
gives several branches to the Sterno-mastoid during its passage through it, and 
joins in its substance with branches from the third cervical. In the occipital 
triangle it joins with the second and third cervical nerves, and assists in the for- 
mation of the cervical plexus, and occasionally of the great auricular nerve. On 
the front of the Trapezius, it is reinforced by branches from the third, fourth, and 
fifth cervical nerves, joins with the posterior branches of the spinal nerves, and is 
distributed to the Trapezius, some filaments ascending and others descending in 
the substance of the muscle as far as its inferior angle. 

The Pneumogastric Nerve ( nervus vagus , or par vagnm ), one of the three 
divisions of the eighth pair, has a more extensive distribution than any of the 
other cranial nerves, passing through the neck and thorax to the upper part of 
the abdomen. It is composed of both motor and sensitive filaments. It supplies 
the organs of voice and respiration with motor and sensitive fibres ; and the pharynx, 
oesophagus, stomach, and heart with motor influence. Its superficial origin is by 
eight or ten filaments from the lateral tract immediately behind the olivary body 
and below the glosso-pharyngeai ; its fibres may, however, be traced deeply 
through the fasciculi of the medulla, to terminate in a grey nucleus near the 
lower part of the floor of the fourth ventricle. The filaments become united, 
and form a flat cord, which passes outwards across the flocculus to the jugular 
foramen, through which it emerges from the cranium. In passing through this 
opening, the pneumogastric accompanies the spinal accessory, being contained in 
the same sheath of dura mater with it, a membranous septum separating it from 
the glosso-pharyngeai, which lies in front. The nerve in this situation presents a 
well-marked ganglionic enlargement, which is called ganglion jugulate , or the 
ganglion of the root of the pneumogastric: to it the accessory part of the spinal 
accessory nerve is connected. After the exit of the nerve from the jugular 
foramen, a second gangliform swelling is formed upon it, called the ganglion 
informs, or the ganglion of the trunk of the nerve ; below which it is again 
joined by filaments from the accessory nerve. The nerve passes vertically 
down the neck within the sheath of the carotid vessels, lying between the 
internal carotid artery and internal jugular vein as far as the thyroid cartilage, 
and then between the same vein and the common carotid to the root of the 
neck. Here the course of the nerve becomes different on the two sides of the 
body. 

On the right side, the nerve passes across the subclavian artery between it and 
the subclavian vein, and descends by the side of the trachea to the back part of the 
root of the lung, where it spreads out in a plexiform network (posterior pulmonary), 
from the lower part of which two cords descend upon the oesophagus, on which 
they divide, forming, with branches from the opposite nerve, the oesophageal 
plexus ; below, these branches are collected into a single cord, which runs along 
the back part of the oesophagus, enters the abdomen, and is distributed to the 
posterior surface of the stomach, joining the left side of the coeliac plexus, and the 
splenic plexus. 

On the left side, the pneumogastric nerve enters the chest between the left 
carotid and subclavian arteries, behind the left innominate vein. It crosses the 
arch of the aorta, and descends behind the root of the left lung and along the 
anterior surface of the oesophagus to the stomach, distributing branches over its 
anterior surface, some extending over the great cul-de-sac, and others along the lesser 
curvature. Filaments from these latter branches enter the gastro-hepatic omentum, 
and join the left hepatic plexus. 

The ganglion of the root is of a greyish colour, circular in form, about two 
lines in diameter, and resembles the ganglion on the large root of the fifth 
nerve. 

ComtecUng branches. To this ganglion the accessory portion of the spinal 
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accessory nerve is connected by several delicate filaments ; it also has an anasto- 
motic twig with the petrous ganglion of the glosso-pharyngeal, with the facial nerve 
by means of the auricular branch, and with the sympathetic by means of an ascend- 
ing filament from the superior cervical ganglion. 

The ganglion of the trunk (inferior) is a plexiform cord, cylindrical in form, of a 
reddish oolour, and about an inch in length ; it involves the whole of the fibres of 
the nerve, except the portion of the nerve derived from the spinal accessory, which 
blends with the nerve beyond the ganglion. 

Conmcting branches. This ganglion is connected -with the hypoglossal, the 
superior cervical ganglion of the sympathetic, and the loop between the first and 
second cervical nerves. 


The branches of the pneumo gas tri c are — 
In the jugular fossa 


In the nock 


In the thorax 


In the abdomen 


. Auricular. 

{ Pharyngeal. 

Superior laryngeal. 
Recurrent laryngeal. 
Cervical cardiac. 

{ Thoracic cardiac. 
Anterior pulmonary. 
Posterior pulmonary. 
(Esophageal. 

. Gastric. 


The auricular branch (Arnold’s) arises from the ganglion of the root, and is 
joined soon after its origin by a filament from the glosso-pharyngeal ; it crosses 
the jugular fossa to an opening near the root of the styloid process. Traversing 
the substance of the temporal bone, it crosses the aqueductus Fallopii about two 
lines above its termination at the stylo- mastoid foramen ; it hero gives oft* an 
ascending branch, which joins the facial, and a descending branch, which anasto- 
moses with the posterior auricular branch of the same nerve : the continuation of 
the nerve reaches the surface between the mastoid process and the external audi- 
tory meatus, and supplies tho integument at the back part of the pinna. 

The 'pharyngeal branch , the principal motor nerve of tho pharynx and soft 
palate, arises from the upper part of the inferior ganglion of tho pneumogas trie, 
receiving a filament from the accessory portion of the spinal accessory ; it passes 
across the internal carotid artery (in front or behind), to the upper border of the 
Middle constrictor, where it^ divides into numerous filaments, which anastomose 
with those from the glosso-pharyngeal, superior laryngeal, and sympathetic, to 
form the pharyngeal plexus, from which branches aro distributed to the muscles 
and mucous membrane of the pharynx. As this nerve crosses tho internal carotid, 
some filaments are distributed, together with those from tho glosso-pharyngeal, 
upon the wall of this vessel. 

The superior laryngeal is the nerve of sensation to the larynx. It is larger than 
the preceding, and arises from the middle of the inferior ganglion of the pneumo- 
gastric. It descends, by the side of the pharynx, behind the internal carotid, 
where it divides into two branches, the external and internal laryngeal. 

The external laryngeal branch, the smaller, descends by the sido of tho 
larynx, beneath the Sterno-thyroid, to supply the Crico-thyroid muscle and tho 
thyroid gland. It gives branches to the pharyngeal plexus, and the Inferior 
constrictor, and communicates with the superior cardiac nerve, behind the common 
carotid. 

The internal laryngeal branch descends to the opening in the thyro-hyoid 
brane, through which it passes with the superior laryngeal artery, and is dis- 
tributed to tho mucous membrane of the larynx, and the Arytenoid muscle, 
anastomosing with the recurrent laryngeal. 
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The branches to the mucous membrane are distributed, some in front, to the 
epiglottis, the base of the tongue and the epiglottidean glands ; while others pass 
backwards, in the aryteno-epiglottidean fold, to supply tho mucous membrane sur- 
rounding the superior orifice of the larynx, as well as the membrane which lines 
the cavity of the larynx as low down as the vocal chord. 

The filament to the Arytenoid musclo is distributed partly to it, and partly to 
the mucous lining of the larynx. 

The filament which joins with the recurrent laryngeal, ’descends beneath the 
mucous membrane on tho posterior surfaco of the larynx, behind the latoral part 
of the thyroid cartilage, where the two nerves become united. 

The inferior or recurrent laryngeal , so called from its reflected course, is the 
motor nerve of the larynx. It arises on tho right side, in front of the subclavian 
artery : winds from before backwards round that vessel, and ascends obliquely to 
the side of the trachea, behind the common carotid and inferior thyroid arteries. 
On the left side, it arises in front of the arch of the aorta, and winds from before 
backwards round tho aorta at tho point where the obliterated remains of the 
ductus arteriosus are connected with it, and then ascends to tho side qf the 
trachea. The norves on both sides ascend in the groove between trachea 
and cosopliagus, and, piercing the lower fibres of tho Inferior constlrictor muscle, 
enter the larynx behind the articulation of the inferior cornu of tho thyroid 
cartilage with the cricoid, being distributed to all the muscles of the larynx, 
excepting the Crico-thyroid, and joining with the superior laryngeal. 

Tho recurrent laryngeal, as it winds round the subclavian artery and aorta, 
gives off several cardiac filaments, which unite with cardiac branches from tho 
pneumogastric and sympathetic. As it ascends in the neck, it gives off oesophageal 
branches, moro numerous on tho left than on tho right side, which supply tho 
mucous membrane and muscular coat of tho oesophagus ; tracheal branches to tho 
mucous membrane and muscular fibres of the trachea; and somo pharyngeal 
filaments to tho Inferior constrictor of tho pharynx. 

The cervical cardiac branches , two or three in number, arise from* the pneumo- 
gastric, at the upper and lower part of the neck. 

The superior branches aro small, and communicate with tho cardiac branches 
of the sympathetic, and with the great cardiac plexus. 

The inferior cardiac branches, one on each side, ariso at tho lower part of the 
neck, just above tho first rib. On the right side, this branch passes in front of 
the arteria innominata, and anastomoses with tho superior cardiac nerve. On tho 
left side, it passes in front of tho arch of tho aorta, and anastomoses either with 
the superior cardiac nerve, or with the cardiac plexus. 

The thoracic cardiac branches , on the right side, ariso from tho trunk of tho 
pneumogastric, as it lies by the side of the trachea : passing inwards, they terminato 
in the deep cardiac plexus. On tho left side, they arise from tho left recurrent 
laryngeal nerve. 

Tho anterior pulmonary branches , two or three in number, and of small size, 
are distributed on tho antorior aspect of tho root of tho lungs. They join with 
filaments from tho sympathetic, and form the anterior pulmonary plexus. 

The posterior pulmonary branches , more numerous and larger than the anterior, 
are distributed on the posterior aspect of the root of the lung : they are joined by 
filaments from the third and fourth thoracic ganglia of the sympathetic, and form 
the posterior pulmonary plexus. Branches from both plexuses accompany the 
ramifications of the air-tubes through the substance of the lungs. 

The oesophageal branches are given off from the pneumogastric both above 
and below the pulmonary branches. Tho latter are the more numerous and 
largest. They form, together with branches from the opposite nerve, the oeso- 
phageal plexus. 

The gastric branches are tho terminal filaments of the pneumogastric nerve. 
The nerve on the right side is distributed to the posterior surface of the stomach, 
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and joins the left side of the coeliac plexus, and the splenic plexus. The nervo 
on the left side is distributed over the anterior surface of the stomach, some 
filaments passing across the great cul-de-sac , and others along the lesser cut. 
vature. They unite with branches of the right nerve and sympathetic, some 
filaments passing through the lesser omentum to the left hepatic plexus. 


For fuller detail concerning the Cranial Nerves, the student may refer to F. Arnold’s 
: leones Nervorum Capitis.’ 



The Spinal Nerves. 

1 1 HE spinal nerves are so called, because they take their origin from the spinal 
cord, and are transmitted through the intervertebral foramina on either side 
of the spinal column. There are thirty- one pairs of spinal nerves, which are 
arranged into the following groups, corresponding to the region of the spine 
through which they pass : 

Cervical ... 8 pairs. 

Dorsal . . . i z „ 

Lumbar . . , 5 „ 

Sacral . . . 5 „ 

Coccygeal . . . i „ 

It will be observed, that each group of nerves corresponds' in number with the 
vertebrae in that region, except the cervical and coccygeal. 

Each spinal nerve arises by two roots, an anterior, or motor root, and a 
posterior, or sensitive root. 

Roots of the Spinae Nerves. 

The anterior roots arise somewhat irregularly from a linear series of foramina, 
on the antero-lateral column of the spinal cord, gradually approaching towards 
the anterior median fissure as they descend. 

The fibres of the anterior roots, according to the researches of Mr. Lockhart 
Clarke, are attached to the anterior part of the antero-lateral column ; and, after 
penetrating horizontally through the longitudinal fibres of this tract, enter the 
grey substance, where their fibrils cross each other and diverge in all directions, 
like the expanded hairs of a brush, some of them running more or less longi- 
tudinally upwards and downwards, and others decussating with those of the 
opposite side through the anterior commissure in front of the central canal 
(fig. 258, 259). Kolliker states that many fibres of the anterior root enter the lateral 
column of the same side, where, turning upwards , they pursue their course as 
longitudinal fibres. In other respects, the description of the origin of the anterior 
roots by these observers is very similar. 

The posterior roots are all attached immediately to the posterior white columns 
only ; but some of them pass through the grey substance into both the lateral and 
anterior white columns. Within the grey substance, they run, longitudinally, 
upwards and downwards, transversely, through the posterior commissure to the 
opposite side, and into the anterior column of their own side (fig. 258, 259). 

The posterior roots of the nerves are larger, but the individual filaments are 
finer and more delicate than those of the anterior. As their component fibrils 
pass outwards, towards the aperture in the dura mater, they coalesce; into two 
bundles, receive a tubular sheath from that membrane, and enter the ganglion 
which is developed upon each root. 

The posterior root of the first cervical nerve forms an exception to these 
characters. It is smaller than the anterior, has frequently no ganglion developed 
upon it, and, when the ganglion exists, it is often situated within the dura mater* 
The anterior roots are the smaller of the two, devoid of any ganglionic 
enlargement, and their component fibrils are collected into two bundles, near the 
intervertebral foramina. 
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Ganglia of the Spinal Nerves, 

A ganglion is developed upon the posterior root of each of the spinal nerves. 
These ganglia are of an oval form, and of a reddish colour ; they bear a proportion 
in size to the nerves upon which they aro formed, and are placed in the inter- 
vertebral foWdna, external to the point where the nerves perforate the dura 
mater. Each "'ganglion is bifid internally, where it is joined by the two bundles 
of the posterior .root, the two portions being united into a single mass externally. 
The ganglia upon the first and second cervical nerves form an exception to these 
characters, being placed on the arches of the vertebroo over which the nerves pass. 
The ganglia, also, of the sacral nerves are placed within the spinal canal ; and that 
on the coccygeal nerve, also in the canal about the middle of its posterior root. 
Immediately beyond the ganglion, the two roots coalesce, their fibres inter- 
mingle, and the trunk thus formed passes out of the intervertebral foramen, 
and divides into an anterior branch, for the supply of the anterior part of the body ; 
and a posterior branch for the posterior part, each branch containing fibres from 
both roots. 


Anterior Branches of the Spinal Nerves. 

The anterior branches of the spinal nerves supply the parts of the body in 
front of the spine, including the limbs. They aro for the most part larger than 
the posterior branches ; this increase of size being proportioned to the larger 
extent of structures they are required to supply. Each branch is connected by 
slender filaments with the sympathetic. In the dorsal region, the anterior branches 
of the spinal nerves are completely separate from eacli other, and are uniform in 
their distribution ; but in the cervical, lumbar, and sacral regions, they form 
intricate plexuses previous to their distribution. 

* Posterior Branches of the Spinal Nerves. 

The posterior branches of the spinal nerves are generally smaller than tlio anterior; 
they arise from the trunk, resulting from the union of the roots in the interverte- 
bral foramina, and, passing backwards, divide into external and internal branches, 
which are distributed to the muscles and integument behind the spine. The first 
cervical and lower sacral nerves are exceptions to these characters. 

Cervical Nerves. 

The roots of the cervical nerves increase in size from the first to the fifth, and 
then maintain the same size to the eighth. The posterior roots bear a proportion 
to the anterior as 3 to I, which is much greater than in any other region, the 
individual filaments being also much larger than those of the anterior roots. In 
direction, the roots of the cervical are less oblique than those of the other spinal 
nerves. The first cervical nerve is directed a little upwards and outwards ; the 
second is horizontal ; the others are directed obliquely downwards and outwards, 
the lowest being the most oblique, and consequently longer than the upper, the 
distance between their place of origin and their point of exit from the spinal canal 
never exceeding the depth of one vertebra. 

The trunk of the first cervical nerve ( suboccipital ), leaves the spinal canal , 
between the occipital bone and the posterior arch of the atlas ; tho second between 
the posterior arch of the atlas and the lamina of the axis ; and the eighth (the 
last), between the last cervical and first dorsal vertebrae. 

Bach nerve, at its exit from the intervertebral foramen, divides into an anterior 
and a posterior branch. The anterior branches of the four upper cervical nerves 
form the cervical plexus. The anterior branches of the four lower cervical nerves, 
together with the first dorsal, form the brachial plexus. 
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Anterior Branches of the Cervical Nerves. 

The anterior branch of the first , or suboccipital nerve, is of small size. It 
escapes from the spinal canal, through a groove upon the posterior arch of the 
atlas. In this groove it lies beneath the vertebral artery, to the inner side of the 
Rectus lateralis. As it crosses the foramen in the transverse process of the 
atlas, it receives a filament from the sympathetic. It then descends, in front of 
this process, to communicate with an ascending branch from the second cervical 
nerve. 

Communicating filaments from this nerve join the pneumogastric, the hypo- 
glossal and sympathetic, and some branches are distributed to the Rectus lateralis, 
and the two Anterior recti. According to Valentin, the anterior branch of the 
suboccipital also distributes filaments to the occipito-atloid articulation, and 
mastoid process of the temporal bone. 

The anterior branch of the second cervical nerve escapes from the spinal canal, 
between the posterior arch of the atlas and the lamina of the axis, and, passing 
forwards on the outer side of the vertebral artery, divides in front of the Inter- 
transverse musclo, into an ascending branch, which joins the first cervical ; and 
two descending branches which join the third. 

The anterior branch of the third cervical nerve is double the size of the 
preceding. At its exit from the intervertebral foramen, it passes downwards and 
outwards beneath the Stemo-mastoid, and divides into two branches. The 
ascending branch joins the anterior division of the second cervical, communicates 
with the sympathetic and spinal accessory nerves, and subdivides into the super- 
ficial cervical, and great auricular nerves. The descending branch passes down 
in front of the Scalenus anticus, anastomoses with the fourth cervical nerve, and 
becomes continuous with tho clavicular nerves. 

The anterior branch of the fourth cervical is of the same size as the precoding. 
It receives a branch from tho third, sends a communicating branch to the fifth 
cervical, and, passing downwards and outwards, divides into numerous filaments, 
which cross the posterior triangle of the neck, towards the clavicle and acromion. 
It usually gives a branch to the phrenic nerve, whilst it is contained in the inter- 
transverse space. 

The anterior branches of the fifth, sixth, seventh, and eighth cervical nerves, 
are remarkable for their large size. They are much larger than the preceding 
nerves, and are all of equal size. They assist in the formation of the brachial 
plexus. 

Cervical Plexus. 


The cervical plexus (fig. 279) is formed by tho anterior branches of the four 
upper cervical nerves. It is situated in front of the four upper vertebrae, resting 
upon the Levator anguli scapulae, and Scalenus medius muscles, and covered in by 
tho Sterno-mastoid. 

Its branches may be divided into two groups, superficial and deep, which may 
be thus arranged : — 


Superficial 


Deep 




Ascending 


{ 


Descending. 


Superficialis colli. 
Auricularis magnus. 
Occipitalis minor. 


S upr a- clavicular 


{ 


Sternal. 

Clavicular. 

Acromial. 


Internal 


External 


^ Communicating. 
Muscular. 

S Com muni cans noni. 
Phrenic. 

' Communicating. 

\ Muscular. 
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Superficial Branches of the Cervical Plexus. 

The Superficialis Colli arises from the second and third cervical nerves, turns 
round the posterior border of the Sterno-mastoid about its middle, and passing 
obliquely forwards behind the external jugular vein to the anterior border of that 
muscle, perfottytes the deep cervical fascia, and divides beneath the Platysma into 
two branches, which are distributed to the anterior and lateral parts of the neck. 

The ascending branch gives a filament, which accompanies the external 
jugular vein ; it then passes upwards to the submaxillary region, and divides into 
branches, some of which form a plexus with the cervical branches of the facial 
nerve beneath the Platysma ; others pierce that muscle, supply it, and are distri- 
buted to the integument of the upper half of the neck, at its fore part, as high 
as the chin. 

The descending branch pierces the Platysma, and is distributed to the integument 
of the side and front of the neck, as low as the sternum. 

This nerve is occasionally represented by two or more filaments. 

The Auricularis Magnus is the largest of the ascending branches. It arises 
from the second and third cervical nerves, winds round the posterior border of 
the Sterno-mastoid, and after perforating the deep fascia, ascends upon that 
muscle beneath the Platysma to the parotid gland, where it divides into numerous 
branches. 

The facial branches pass across the parotid, and are distributed to the integu- 
ment of the face ; others penetrate the substance of the gland, and communicate 
with the facial nerve. 

The posterior or auricular branches ascend vertically to supply the integument 
of the back part of the pinna, communicating with the auricular branches of the 
facial and pneumogastric nerves. 

The mastoid branch joins the posterior auricular branch of the facial, and 
crossing the mastoid process, is distributed to the integument behind the ear. 

The Occipitalis Minor arises from the second cervical nerve ; it curves round 
the posterior border of the Sterno-mastoid above the preceding, and ascends 
vertically along the posterior border of that muscle to the back part of the side 
of the head. Near the cranium it perforates the deep fascia, and is continued 
upwards along the side of the head behind the ear, supplying the integument and 
Occipito-frontalis muscle, and communicating with the occipitalis major, auricularis 
magnus, and posterior auricular branch of the facial. 

This nerve gives off an auricular branch , which supplies the Attollens aurem 
and the integument of the upper and back part of the auricle. This branch is 
occasionally derived from the great occipital nerve. The occipitalis minor varies 
in size ; it is occasionally double. 

The Descending or supra- clavicular branches arise from the third and fourth 
cervical nerves ; emerging beneath the posterior border of the Sterno-mastoid, they 
descend in the interval between that muscle and the Trapezius, and divide into 
branches, which are arranged, according to their position, into three groups. 

The inner or sternal branch crosses obliquely over the clavicular and sternal 
attachments of the Sterno-mastoid, and supplies the integument as far as the 
median line. 

The middle or clavicular branch crosses the clavicle, and supplies the integu- 
ment over the Pectoral and Deltoid muscles, communicating with the cutaneous 
branches of the upper intercostal nerves. Not unfrequently, the clavicular 
branch passes through a foramen in the clavicle, at the junction of the outer with 
the middle third of the bone. 

The external or awcrmial branch passes obliquely across the outer surface of 
the Trapezius and the acromion, and supplies the integument of the upper and 
back part of the shoulder. 
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Deep Branches of the Cervical Plexus. Internal Series. 

The communicating branches consist of several filaments, which pass from the 
loop between the first and second cervical nerves in front of the atlas to the 
pneumogastric, hypoglossal, and sympathetic. 

Muscular branches supply the Anterior recti and Rectus lateralis muscles ; they 
proceed from the first cervical nerve, and from the loop formed between it and the 
second. 

The Communicans Noni (fig. 279) consists usually of two filaments, one being 
derived from the second, and the other from the third cervical. These filaments 
pass vertically downwards on the outer side of the internal jugular vein, cross in 
front of the vein a little below the middle of the neck, and form a loop with the 
descendens noni in front of the sheath of the carotid vessels. Occasionally, the 
junction of these nerves takes place within the sheath. 

The Phrenic Nerve ( internal respiratory of Bell) arises from the third and fourth 
cervical nerves, and receives a communicating branch from the fifth. It descends 
to the root of the neck, lying obliquely across the front of the Scalenus anticus, 
passes over the first part of the subclavian artery, between it and the subclavian 
vein, and, as it enters the chest, crosses the internal mammary artery near its root. 
Within the chest, it descends nearly vertically in front of the root of the lung, and 
by the side of the pericardium, between it and the mediastinal portion of the 
pleura, to the Diaphragm, where it divides into branches, which separately pierce 
that muscle, and are distributed to its under surface. 

The two phrenic nerves differ in their length, and also in their relations at tho 
upper part of the thorax. 

The right nerve is situated more deeply, and is shorter and more vertical in 
direction than the left ; it lies on the outer side of the right vena innominata and 
superior vena cava. 

The left nerve is rather longer than the right, from the inclination of the heart 
to the left side, and from the Diaphragm being lower on this than on the opposite 
side. At the upper part of the thorax, it crosses in front of the arch of the aorta 
to the root of the lung. 

Each nerve supplies filaments to the pericardium and pleura, and near the chest 
is joined by a filament from the sympathetic, by another derived from the fifth and 
sixth cervical nerves, and, occasionally, by one from the union of the descendens 
noni with the spinal nerves : this filament is found, according to Swan, only on 
the left side. 

From the right nerve , one or two filaments pass to join in a small ganglion 
with phrenic branches of the solar plexus ; and branches from this ganglion are 
distributed to the hepatic plexus, the suprarenal capsule, and inferior vena cava. 
From the left nerve , filaments pass to join the phrenic plexus, but without any 
ganglionic enlargement. 

Deep Branches of the Cervical Plexus. External Series. 

Communicating branches. The cervical plexus communicates with the spiital 
accessory nerve, in the substance of the Sterno-mastoid muscle, in the occipital 
triangle, and beneath the Trapezius. 

Muscular branches are distributed to the Sterno-mastoid, Levator anguli scapulas, 
Scalenus medius and Trapezius. 

The branch for the Sterno-mastoid is derived from the second cervical, the 
Levator anguli scapulae receiving branches from the third, and the Trapezius 
branches from the third and fourth. 

Posterior Branches of the Cervical Nerves. 

The posterior branches of the cervical nerves, with the exception of those of the 
first two, pass backwards, and divide, behind the posterior Intertransverse muscles, 
into external and internal branches. 
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The external branches supply the muscles at the side of the neck, viz., the 
Cervioalis ascendens, Transversalis colli, and Trachelo-mastoid. 

The external branch of the second cervical nerve is the largest ; it is often 
joined with the third, and supplies the Complexus, Splenius, and Trachelo- 
mastoid muscles. 

The mtemal branches , the larger, are distributed differently in the upper and 
lower part of the neck. Those derived from the third, fourth, and fifth nerves 
pass between the Semispinalis and Complexus muscles, and having reached the 
spinous processes, perforate the aponeurosis of the Splenius and Trapezius, and 
are continued outwards to the integument over the Trapezius ; whilst those derived 
from the three lowest cervical nerves are the smallest, and are placed beneath the 
Semispinalis, which they supply, and do not furnish any cutaneous filaments. 
These internal branches supply the Complexus, Semispinalis colli, Interspinales, 
and Multifidus spinee. 

The posterior branches of the three first cervical nerves require a separate 
description. 

The posterior branch of the first cervical nerve ( suboccipital ) is larger than the 
anterior, and escapes from the spinal canal between the occipital bone and the 
posterior arch of the atlas, lying behind the vertebral artery. It enters the 
triangular space formed by the Rectus posticus major, the Obliquus superior, and 
Obliquus inferior, and supplies the Recti and Obliqui muscles, and the Complexus. 
From the branch which supplies the Inferior oblique a filament is given off, which 
joins the second cervical nerve. This nerve also occasionally gives off a cutaneous 
filament, which accompanies the occipital artery, and communicates with the 
occipitalis major and minor nerves. 

The posterior division of the first cervical has no branch analogous to the 
external branch of the other posterior cervical nerves. 

The posterior' branch of the second cervical nerve is three or four times greater 
than the anterior branch, and the largest of all the posterior cervical nerves. It 
emerges from the spinal canal between the posterior arch of the atlas and lamina 
of the axis, below the Inferior oblique. It supplies this muscle, and receives a com- 
municating filament from the first cervical. It then divides into an external and 
an internal branch. 

The internal branch, called, from its size and distribution, the occipitalis major , 
ascends obliquely inwards between the Obliquus inferior and Complexus, and 
pierces the latter muscle and the Trapezius near their attachments to the cranium. 
It is now joined by a filament from the third cervical nerve, and ascending on the 
back part of the head with the occipital artery, divides into two branches, which 
supply the integument of the scalp as far forwards as the vertex, communicating 
with the occipitalis minor. It gives off an auricular branch to the back part of the 
ear, and muscular branches to the Complexus. 

The posterior branch of the third cervical is smaller than the preceding, but 
larger than the fourth ; it differs from the posterior branches of the other cervical 
nerves in its supplying an additional filament to the integument of the occiput. 
This occipital branch arises from the internal or cutaneous branch beneath the 
Trapezius ; it pierces that muscle, and supplies the skin on the lower and back 
part of the head. It lies to the inner side of the occipitalis major, with which it is 
connected. 

The internal branches of the posterior divisions of the first three cervical nerves 
are occasionally joined beneath the Complexus by communicating branches. This 
communication is described by Cruveilhier as the posterior cervical plexus . 

The BRAdftuii Plexus, (Fig. 285.) 

The brachial plexus is formed by the union of the anterior branches of the four 
lower cervical and first dorsal nerves. It extends from the lower part of the side 
of the neck to the axilla. It i% very broad, and presents little of a plexiform 
arrangement at its commencement, is narrow opposite the clavicle, becomes broad, 
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and forms a more dense interlacement in the axilla, and divides opposite the 
coracoid process into numerous branches for the supply of the upper Hmb. The 
nerves which form the plexus are all similar in size, and their mode of communi- 
cation is the following. The fifth and sixth nerves unite near their exit from the 
spine into a common trunk ; the seventh nerve joins this trunk near the outer 
border of the Middle scalenus ; and the three nerves thus form one large single 
cord. The eighth cervical and first dorsal nerves unite beneath the Anterior 
scalenus into a common trunk. Thus two large trunks are formed, the upper one 
by the union of the fifth, sixth, and seventh cervical ; and the lower one by the 
eighth cervical and first dorsal. These two trunks accompany the subclavian 
artory to the axilla, lying upon its outer side, the trunk formed by the union of the 

last cervical and first dorsal 
285. — Plan of the Brachial Plexus. being nearest to the vessel. 

Opposite the clavicle, and 
sometimes in the axilla, 
each of these cords gives off 
a fasciculus, by the union 
of which a third trunk is 
formed, so that in the 
centre of the axilla three 
cords are found, one lying 
on the outer side of the 
axillary artery, one on its 
inner side, and one be- 
hind.* The brachial plexus 
communicates with the 
cervical plexus by a branch 
from the fourth to the fifth 
nerve, and with the phrenic 
nerve by a branch from 
the fifth cervical, which 
joins that nerve on the 
Anterior scalenus muscle : 
the cervical and first dor- 
sal nerves are also joined 
by filaments from the mid- 
dle and inferior cervical 
ganglia of the sympathetic, 
close to their exit from the 
intervertebral foramina. 

Relations. In the neclc , the brachial plexus lies at first between the Anterior 
and Middle scaleni muscles, and then above and to the outer side of the subclavian 
artery ; it then passes beneath the clavicle and Subclavius muscle, lying upon the 
first serration of the Serratus magnus and the Subscapularis muscles. In the 
axilla , it is placed on the outer side of the first portion of the axillary artery ; it 
surrounds the artery in the second part of its course, one cord lying upon the outer 
side of that vessel, one on the inner side, and one behind it ; and at the lower part 
of the axillary space gives off its terminal branches to the upper extremity. 

Branches. The branches of the brachial plexus are arranged into two groups, 
viz., those given off abote the clavicle, and those below that bone. 

Branches above the Clavicle. 

Communicating. Posterior thoracic. 

Muscular. Suprascapular. 

* This is the most common mode of formation of the plexus ; but it is also very common 
for the third, or posterior* cord to be formed by the seventh cervical nerve, running undivided, 
and receiving a branch from each of the other cords. 
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The commu/riicating branch with the phrenic is derived from the fifth cervical 
nerve ; it joins the phrenic on the Anterior scalenus muscle. 

The muscular branches supply the Longus colli, Scaleni, Rhomboidei, and 
Subclavius muscles. Those for the Scaleni and Longus colli arise from the lower 
cervical nerves at their exit from the intervertebral foramina. The rhomboid 
branch arises from the fifth cervical, pierces the Scalenus medius, and passes 
beneath the Levator anguli scapulae, which it occasionally supplies, to the Rhom- 
boid muscles. The nerve to the Subclavius is a small filament, which arises from 
the trunk formed by the junction of the fifth and sixth cervical nerves ; it descends 
in front of the subclavian artery to the Subclavius muscle, and is usually connected 
by a filament with the phrenic nerve. 

The posterior thoracic nerve (long thoracic, external respiratory of Bell), (fig. 
288), supplies the Serratus magnus, and is remarkable for the length of its course. 
It arises by two roots, from the fifth and sixth cervical nerves, immediately after 
their exit from the intervertebral foramina. These unite in the substance of the 
Middle scalenus muscle, and, after emerging from it, the nerve passes down behind 
the brachial plexus and the axillary vessels, resting on the outer surface of the 
Serratus magnus. It extends along the side of the chest to the lower border of 
that muscle, and supplies it with numerous filaments. 

The suprascapular nerve (fig. 289) arises from the cord formed by the fifth, 
sixth, and seventh cervical nerves ; passing obliquely outwards beneath the Tra- 
pezius, it enters the supraspinous fossa, through the notch in the upper border of 
the scapula ; and, passing beneath the Supraspinatus muscle, curves in front of 
the spine of the scapula to the infraspinous fossa. In the supraspinous fossa, it 
gives off two branches to the Supraspinatus muscle, and an articular filament to 
the shoulder joint ; and in the infraspinous fossa, it gives off two branches to the 
Infraspinatus muscle, besides some filaments to the shoulder joint and scapula. 


Branches relow the Clavicle. 


To clicst 
To shoulder 


To arm, fore- arm, and hand 


. Anterior thoracic. 
j Subscapular. 

L Circumflex. 
f Musculo -cutaneous. 

Internal cutaneous. 

J Lesser internal cutaneous. 
Median. 

Ulnar. 

v Musculo-spiral. 


The branches given off below the clavicle, are derived from the three cords of 
the brachial plexus, in the following manner : 

From tlbe outer cord , arises the external of the two anterior thoracic nerves, the 
musculo-cutaneous nerve, and the outer head of the median. 

From the irmer cord , arises the internal of the two anterior thoracic nerves, the 
internal cutaneous, the lesser internal cutaneous (nerve of Wrisberg), the ulnar 
and inner head of the median. 

From the posterior cord , arise the three subscapular nerves ; and the cord then 
divides into the musculo-spiral and circumflex nerves. 

The Anterior Thoracic Nerves (fig. 288), two in number, supply the Pectoral 
muscles. 

The external, or superficial branch, the larger of the two, arises from the outer 
cord of the brachial plexus, passes inwards, across the axillary artery and vein, 
and is distributed to the under surface of the Pectoralis major. It sends down a 
com m unicating filament to join the internal branch. 

The internal, or deep branch, arises from the inner cord, and passes upwards 
between the axillary artery and vein (sometime? perforates the vein), and joins 
with the figment from the superficial branch. From the loop thus formed, branches 
^^ distributed to the under surface of the Pectoralis minor and major muscles. 
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The Subscapular Nerves, three in number, supply the SubscapUlons, Teres 
xnajor, and Latissimns dorsi muscles. 

The upper subscapular nerve , the smallest, enters the upper part of the Sub- 


scapularis muscle. 

286. — Cutaneous Nerves of Right Upper 
Extremity. Anterior View. 



The lower subscapular nerve e fit«6l*s 
the axillary border of the Subscaptdkris, 
and terminates in the Teres major. The 
latter muscle is sometimes supplied by a 
separate branch. 

The long subscapular , the largest of 
the three, descends along the lower border 
of the Subscapularis to the Latissimus 
dorsi, through which it may be traced as 
far as its lower border. 

The Circumflex Nerve (fig. 289) sup- 
plies some of the muscles, and the inte- 
gument of the shoulder, and the shoulder 
joint. It arises from the posterior cord 
of the brachial plexus, in common with 
tlie musculo- spiral nerve. It passes down 
behind the axillary artery, and in front 
of the Subscapularis ; and, at the lower 
border of that muscle, passes backwards, 
and divides into two branches. 

The upper branch winds round the 
neck of the humerus, beneath the Deltoid, 
with the posterior circumflex vessels, as 
far as the anterior border of the muscle, 
supplying it, and giving ofl* cutaneous 
branches, which pierce it to ramify in the 
integument covering its lower part. 

The lower branch , at its origin, dis- 
tributes filaments to the Teres minor and 
back part of the Deltoid muscles. Upon 
the filament to the former muscle, a 
gangliform enlargement usually exists. 
The nerve then pierces the deep fascia, 
and supplies the integument over the 
lower two- thirds of the posterior surface 
of the Deltoid, as well as that covering 
the long head of the Triceps. 

The circumflex nerve, before its divi- 
sion, gives off an articular filament, which 
enters the shoulder joint below the Sub- 
scapularis. 

The Musculo-Cutaneous Nerve (fig. 
288) (external cutaneous, perforans Gas - 
serii), supplies some of the muscles of the 
arm, and the integument of the fore-arm. 
It arises from the outer cord of the 


brachial plexus, opposite the lower border 
of the Pectoralis minor. It then perforates the Coraco-brachialis muscle, and passes 
obliquely between the Biceps and Brachialis anticus, to the outer side of the arm, 
a little above the elbow, where it perforates the deep fascia and becomes cutaneous. 
This nerve, in its course through the arm, supplies the Coraco-brachialis, Biceps, 
and Brachialis anticus muscles, besides sending some filaments to the elbow joint 
and humerus. 
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The cutaneous portion of the nerve passes behind the median cephalic vein, and 
divides, opposite the elbow joint, into an anterior and a posterior branch. 

The (ynt&rior brcmch descends along the radial border of the fore-arm to the 
wrist. It is here placed in front of the radial artery, and, piercing the deep 
fascia;, accompanies that vessel to the back of the wrist. It communicates with 
a branch frbla the radial nerve, and dis- 


tributes filaments to the integument of 
the ball of the thumb. 

The posterior branch is given off about 


287. — Cutaneous Nerves of Right Upper 
Extremity. Posterior View. 


the middle of the fore-arm, and passes 


downwards, along the back part of its 
radial side to the wrist. It supplies the 
integument of the lower third of the 
fore-arm, communicating with the radial 
nerve, and the external cutaneous branch 
of the musculo-spiral. 

The Internal Cutaneous Nerve (fig. 
288) is one of the smallest branches of 
the brachial plexus. It arises from the 
inner cord, in common with the ulnar and 
internal head of the median, and, at its 
commencement, is placed on the inner 
side of the brachial artery. It passes 
down the inner side of the arm, pierces 
the deep fascia with the basilic vein, about 
the middle of the limb, and, becoming 
cutaneous, divides into two branches. 

This nerve gives off, near the axilla, a 
cutaneous filament, which pierces the 
fascia, and supplies the integument cover- 
ing the Biceps muscle, nearly as far as 
the elbow. This filament lies a little ex- 
ternal to the common trunk from which 
it arises. 

Tho anterior branch, the larger of the 
two, passes usually in front of, but occa- 
sionally behind, the median basilic vein. 
It then descends on the anterior surface 
of the ulnar side of the fore-arm, distri- 
buting filaments to the integument as 
far as the wrist, and communicating with 
a cutaneous branch of the ulnar nerve. 

The posterior branch passes obliquely 
downwards on the inner side of the basilic 
vein, winds over the internal condyle of 
the humerus to the back of the fore-arm, 
and descends, on the posterior surfaco of 
its ulnar side, to a little below the middle, 
distributing filaments to the integument. 
It anastomoses above the elbow, with 
the lesser internal cutaneous, and above 
the wrist, with the dorsal branch of the 
ulnar nerve (Swan). 

The Lesser Internal Cutaneous Nerve 



(nerve of Wrisberg) (fig. 288), is distri- 
buted to the integument on the inner side of the arm. It is the smallest of the 
branches of the brachial plexus, and usually arises from the inner cord, with the 
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internal cutaneous and ulnar nerves. It passes through the axillary space, at first 
lying beneath, and then on the inner side of the axillary vein, and communicates 
with the intercosto-humeral nerve. It then descends along the inner side of the 
brachial artery, to the middle of the arm, where it pierces the deep fascia, and is 
distributed to the integument of tho back part of the lower third of the arm, 
extending as far as the elbow, where some filaments are lost in the integument in 
front of the inner condyle, and others over the olecranon. It communicates with 
the inner branch of the internal cutaneous nerve. 

In some cases the nerve of Wrisberg and intercosto-humeral are connected 
by two or three filaments, which form a plexus at the back part of the axilla. 
In other cases, the intercosto-humeral is of large size, and takes the place of the 
nerve of Wrisberg, receiving merely a filament of communication from the 
brachial plexus, which represents the latter nerve. In other cases, this filament 
is wanting, the place of the nerve of Wrisberg being supplied entirely from the 
inter co sto-humeral . 

The Median Nerve (fig. 288) has received its name from the course it takes 
along tho middle of the arm and fore-arm to the hand, lying between the ulnar and 
tho musculo-spiral and radial nerves. It arises by two roots, one from the outer, 
and one from the inner cord of the brachial plexus ; these embrace the lower part 
of the axillary artery, uniting either in front or on the outer side of that vessel. 
As it descends through the arm, it lies at first on the outer side of the brachial 
artery, crosses that vessel in the middle of its course, usually in front, but 
occasionally behind it, and lies on its inner side to the bend of the elbow, where 
it is placed beneath the bicipital fascia, and is separated from the elbow joint by 
the Brachialis anticus. In the fore-arm , it passes between the two heads of the 
Pronator radii teres, and descends beneath the Flexor sublimis, to within two 
inches above the annular ligament, where it becomes more superficial, lying between 
the Floxor sublimis and Flexor carpi radialis, covered by the integument and 
fascia. It then passes beneath the annular ligament into the hand. 

Branches . No branches are given off from the median nerve in the arm. 
In the fore-arm its branches are, muscular, anterior interosseous, and palmar 
cutaneous. 

The muscular branches supply all the superficial muscles on the front of tho 
fore-arm, except the Flexor carpi ulnaris. These branches are derived from the 
nerve near the elbow. The branch furnished to the Pronator radii teres often 
arises abovo the joint. 

The anterior interosseous supplies tho deep muscles on the front of the fore- 
arm. It accompanies tho anterior interosseous artery along the interosseous 
membrane, in the interval between tho Flexor longus pollicis and Flexor profundus 
digitorum muscles, both of which it supplies, and terminates below in the Pronator 
quadratus. 

The palmar cutaneous branch arises from the median nerve at tho lower part 
of the fore-arm. It pierces tho fascia abovo tho annular ligament, and divides 
into two branches ; of which the outer supplies the skin over tho ball of tho 
thumb, and communicates with the external cutaneous nerve ; and the irmer sup- 
plies the integument of the palm of the hand, anastomosing with the cutaneous 
branch of the ulnar. Both nerves cross the annular ligament previous to their 
distribution. 

In the palm of the hand , tho median nerve is covered by the integument and 
palmar fascia, and rests upon the tendons of the Flexor muscles. In this situation 
it becomes enlarged, somewhat flattened, of a reddish colour, and divides into two 
branches. Of these, the external supplies a muscular branch to some of th® 
muscles of the thumb, and digital branches to the thumb and index-finger ; the 
internal branch supplying digital branches to the contiguous sides of the index and 
middle, and of the middle and ring fingers. 

The branch to the muscles of the thumb is a short nerve, which subdivides to 
supply the Abductor, Opponens, and outer head of the Flexor brevis pollicis 
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muscles; the remaining muscles of this group being supplied by the ulnar 
nerve. 

The digital branches are five in number. The first and second pass along 
the borders of the thumb, the external branch communicating with branches of 
the radial nerve. The third passes along the radial side of the index-finger, and 
supplies the first Lumbrical muscle. The fourth subdivides to supply the adjacent 
sides of the index and middle fingers, and sends a branch to the second Lumbrical 
muscle. The fifth supplies the adjacent sides of the middle and ring fingers, and 
communicates with a branch from the ulnar nerve. 

Each digital nerve, opposite the base of the first phalanx, gives off a dorsal 
branch, which joins the dorsal digital nerve, and runs along the side of the 
dorsum of the finger, ending in the integument over the last phalanx. At the end 
of the finger, the digital nerve divides into a palmar and a dorsal branch ; the former 
of which supplies the extremity of the finger, and the latter ramifies round and 
beneath the nail. The digital nerves, as they run along the fingers, are placed 
superficial to the digital arteries. 

The Ulnar Nerve (fig. 288) is placed along the inner or ulnar side of the upper 
limb, and is distributed to the muscles and integument of the fore-arm and hand. 
It is smaller than the median, behind which it is placed, diverging from it in its 
course down the arm. It arises from the inner cord of the brachial plexus, in 
common with the inner head of the median and the internal cutaneous nerve. 
At its commencement, it lies at the inner side of the axillary artery, and holds 
the same relation with the brachial artery to the middle of the arm. From this 
point, it runs obliquely across the internal head of the Triceps, pierces the internal 
intermuscular septum, and descends to the groove between the internal condyle 
and olecranon, accompanied by the inferior profunda artery. At the elbow , it 
rests upon the back of the inner condyle, and passes into the fore-arm between 
the two heads of the Flexor carpi ulnaris. ho the fore-arm, it descends in a 
perfectly straight course along its ulnar side, lying upon the Flexor profundus 
digitorum, its upper half being covered by the Flexor carpi ulnaris, its lower half 
lying on the outer side of the muscle, covered by thh integument and fascia. The 
ulnar artery, in the upper part of its course, is separated from the ulnar nerve by 
a considerable interval ; but in the rest of its extent, the nerve lies to its inner 
side. At the wrist , the ulnar nerve crosses the annular ligament on the outer side 
of the pisiform bone, a little behind the ulnar artery, and immediately beyond this 
bone divides into two branches, superficial and deep palmar. 

The branches of the ulnar nerve are : — 


In hand 


f Superficial palmar. 
1 Deep palmar. 


^Articular (elbow). 

Muscular. 

In fore-arm Cutaneous. 

Dorsal cutaneous. 

^Articular (wrist). 

The articular branches distributed to the elbow-joint consist of several small 
filaments. They arise from the nerve as it lies in the groove between the inner 
condyle and olecranon. 

The muscular branches are two in number ; one supplying the Flexor carpi 
ulnaris ; the other, the inner half of the Flexor profundus digitorum. They 
arise from the trunk of the nerve near the elbow. 

The cutaneous branch arises from the ulnar nerve about the middle of the 
fore-arm, and divides into a superficial and deep branch. 

The superficial branch (frequently absent) pierces the deep fascia near the 
wrist, and is distributed to the integument, communicating with a branch of the 
internal cutaneous nerve. 

The deep branch lies on the ulnar artery, which it accompanies to the hand, 
some filaments entwining round the vessel, which end in the integument of the 
palm, communicating with branches of the median nerve. 

N N 
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Th© dorsal cutaneous branch arises about two inches above the wrist; it 
passes backwards beneath the Flexor carpi ulnaris, perforates the deep fascia, and 
running along the ulnar side of the wrist and hand, supplies the inner side of the 
little finger, and the adjoining sides of the little and ring fingers ; it also sends a 
communicating filament to that branch of the radial nerve which supplies the 
adjoining sides of the middle and ring fingers. 

The articular filaments to the wrist are also supplied by the ulnar nerve. 

The superficial palmar branch supplies the Palmaris brovis, and the integument 
on the inner side of the 


hand, and terminates in two 
digital branches, which are 
distributed, one to the ul- 


289. — The Suprascapular, Circumflex, and Musculo-Spiral 
Nerves. 


nar side of the little finger, 
the other to the adjoining 
sides of the little and ring 
fingers, the latter com- 
municating with a branch 
from the median. 

The deep palmar branch 
passes between the Abduc- 
tor -and Flexor brevis 
minimi digiti muscles, and 
follows the course of the 
deep palmar arch beneath 
the flexor tendons. At 
its origin, it supplies the 
muscles of the little finger. 
As it crosses the deep part 
of the hand it sends two 
branches to each interos- 
seous space, one for the 
Dorsal and one for the 
Palmar interosseous mus- 
cle, the branches to the 
second and third Palmar 
interossei supplying fila- 
ments to the two inner 
Lumbrical muscles. At its 
termination between the 
thumb and index finger, it 
'supplies the Abductor pol- 
licis and the inner head of 
the Flexor brevis pollicis. 

The Musculo-Spiral 
Nerve (fig. 289), the larg- 
est branch of the brachial 
plexus, supplies the mus- 
cles of the back pari of the 
arm and fore-arm, and the 
integument of the same 
parts, as well as that of 
the hand. It arises from 
the posterior cord of the 
brachial plexus by a com* 
mon trunk with the cir- 
tomaflex nerve. At its 
commencement it is placed 
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behind the axillary and upper part of the brachial arteries, passing down in 
front of the tendons of the Latissimus dorsi and Teres major. It winds round 
the humerus in the spiral groove with the superior profunda artery, passing 
from the inner to the outer side of the bone, beneath the Triceps muscle. At the 
outer side of the arm, it descends between the Brachialis anticus and Supinator 
longus to the front of the external condyle, where it divides into the radial and 
posterior interosseous nerves. 

The branches of the musculo -spiral nerve are : 

Muscular. Radial. 

Cutaneous. Posterior interosseous. 

The muscular branches supply the Triceps, Anconeus, Supinator longus, Extensor 
carpi radialis longior ? and Brachialis anticus. These branches are derived from 
the nerve, at the inner side, back part, and outer side of the arm. 

The internal muscular branches supply the inner and middle heads of the 
Triceps muscle. That to the inner head of the Triceps, is a long, slender 
filament, which lies close to the ulnar nerve, as far as the lower third of the arm. 

The posterior muscular branch, of large size, arises from the nerve in the 
groove between the Triceps and the humerus. It divides into branches which 
supply the outei^head of the Triceps and Anconeus muscles. The branch for the 
latter muscle is a long, slender filament, which descends in the substance of the 
Triceps to the Anconeus in the same course with the posterior articular branch 
from the superior profunda artery. 

The external muscular branches supply the Supinator longus, Extensor carpi 
radialis longior, and, usually, the Brachialis anticus. 

The cutaneous branches are three in number, one internal and two external. 

The internal cutaneous branch arises in the axillary space, with the inner 
muscular branch. It is of small size, and passes across the axilla to the inner 
side of the arm, supplying the integument on its posterior aspect nearly as far as 
the olecranon. 

The two external cutaneous branches perforate the outer head of the Triceps, 
at its attachment to the humerus. The upper and smaller one follows the course 
of the cephalic vein to the front of the elbow, supplying the integument of the 
lower half of the upper arm on its anterior aspect. The lower branch pierces the 
deep fascia below the insertion of the Deltoid, and passes down along the outer 
side of the arm and elbow, and along the back part of the radial side of the 
fore-arm to the wrist, supplying the integument in its course, and joining, near its 
termination, with a branch of the external cutaneous nerve. 

The radial nerve passes along the front of the radial side of the fore-arm, to 
the commencement of its lower third. It lies at first a little to the outer side of 
the radial artery, concealed beneath the Supinator longus. In the middle third 
of the fore-arm, it lies beneath the same muscle, in close relation' with the outer 
side of the artery. It quits the artery about three inches above the wrist, passes 
beneath the tendon of the Supinator longus, and, piercing the deep fascia at the 
outer border of the fore-arm, divides into two branches. 

The external branch, the smaller of the two, supplies the integument of the 
radial side and ball of the thumb, joining with the posterior branch of the external 
cutaneous nerve. 

The internal branch communicates, above the wrist, with a branch from the 
external cutaneous, and, on the back of the hand, forms an arch with the dorsal 1 
branch of the ulnar nerve. It then divides into four digital nerves, which are, 
distributed as follows : The first supplies the ulnar side of the thumb ; the second, 
the radial side of the index finger ; the third, the adjoining sides of the index 
and middle fingers; and the fourth, the adjacent borders of the middle and ring 
fingers. The latter nerve communicates with a filament from the dorsal branch 
of the ulnar nerve, 


x x 2 
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The posterior interosseous nerve pierces the Supinator brevis, winds to the hack of 
the fore-arm, in the substance of that muscle, and, emerging from its lower border, 
passes down between the superficial and deep layer of muscles, to the middle of 
the fore-aim. Considerably diminished in size, it descends on the interosseous 
membrane, beneath the Extensor secundi intemodii pollicis, to the back of the 
carpus, where it presents a gangliform enlargement, from which filaments are dis- 
tributed to the ligaments and articulations of the carpus. It supplies all the 
muscles of the radial and posterior brachial regions, excepting the Anconeus, 
Supinator lpngus, and Extensor carpi radialis longior. 

" - 

Dorsal Nerves. 

dorsal nerves are twelve in number on each side. The first appears between 
the fligt, an d second dorsal vertebree, and the last between the last dorsal and first 
lumbar. 

The roots of origin of the dorsal nerves are few in number, of small size, and 
vary but slightly from, the second to the last. Both roots are very slender ; the 
posterior roots only slightly exceeding the anterior in thickness. These roots 
gradually increase in length from above downwards, and remain in contact with 
the spinal cord for a distance equal to the height of, at least, two wertebree, in the 
lower part of the dorsal region. They then join in the intervertebral foramen, 
and, at their exit, divide into two branches, a posterior, or dorsal, and an anterior, 
or intercostal branch. 

The first and last dorsal nerves are peculiar in several respects (see next page). 

The posterior branches of the dorsal nerves , which are smaller than the intercostal, 
pass backwards between the transverse processes, and divide into external and 
internal branches. 

The external branches increase in size from above downwards. They pass 
through the Longissimus dorsi, corresponding to the cellular interval between it 
and the Sacro-lumbalis, and supply those muscles, as well as their continuations 
upwards to the head, and the Levatores costarum ; the five or six lower nerves 
also give off cutaneous filaments. 

The internal branches of the six upper nerves pass inwards to the interval 
between the Multifidus spin®, and Semispinalis dorsi muscles, which they supply; 
and then, piercing the origin of the Rhomboidei and Trapezius, become cutaneous 
l^y the side of the spinous processes. The internal branches of the six lower 
nerves are distributed to the Multifidus spin®, without giving, off any cutaneous 
filaments. 

The cutaneous branches of the dorsal nerves are twelve in number, the six 
upper being derived from the internal branches, and the six lower from the ex- 
ternal branches. The former pierce the Rhomboid and Trapezius muscles, close 
to the spinous processes, and ramify in the integument. They are frequently 
furnished with gangliform enlargements. The six lower cutaneous branches 
pierce the Serratus posticus inferior, and Latissimus dorsi, in a line with the 
angles of the ribs. 

Intercostal Nerves. 

The 'i/itlercQstal nerves (anterior branches of the dorsal nerves), are twelve in 
number; on each side. They are distributed to the parietes of the thorax and 
abdomeh, separately from each other, without being joined in a plexus ; in which 
respect they differ from the other spinal nerves. Eabh nerve is connected with 
the adjoining ganglia of the sympathetic by one or two filaments. The inter- 
costal nerves maybe divided into two sets, from the difference they present in their 
distribution. The six upper, with the exception of the first, are limited in their 
distribution to the parietes of theohest. The six lower supply the parietes of the 
^ * 
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Upper Intercostal Nerves. 

The upper intercostal nerves pass forwards in the intercostal spaces with the 
intercostal vessels, being situated below' them. At the back of the chest, they 
lie between the pleura and the External intercostal muscle, but are soon placed 
between the two planes of Intercostal muscles as far as the costal cartilages, 
where they lie between the pleura and the Internal intercostal muscles. Near 
the sternum, they cross the internal mammary artery, and Triangularis sterni, 
pierce the Internal intercostal and Pectoralis major muscles, and supply the in- 
tegument of the mamma and front of the chest, forming the anterior cutaneous 
nerves of the thorax ; the branch from the second nerve becoming joined with the 
clavicular nerve. 

Branches. Numerous slender muscular filaments supply the Intercostal and 
Triangularis sterni muscles. Some of these branches, at the front of the chest, 
cross the costal cartilages from one to another intercostal space. 

Lateral cutaneous nerves. These are derived from the intercostal nerves, midway 
between the vertebrae and sternum ; they pierce the External intercostal and 
Serratus magnus muscles, and divide into two branches, anterior and posterior. 

The anterior branches are reflected forwards to the side and the fore part of the 
chest, supplying the integument of the chest and mamma, and the upper digita- 
tions of the External oblique. 

The posterior branches are reflected backwards, to supply the integument over 
the scapula and over the Latissimus dorsi. 

The first intercostal nerve has no lateral cutaneous branch. The lateral cutane- 
ous branch of the second intercostal nerve is of large size, and named, from its 
origin and distribution, the intercosto-humeral nerve (fig. 288). It pierces the 
External intercostal muscle, crosses the axilla to the inner side of the arm, and 
joins with a filament from tho nerve of Wrisberg. It then pierces the fascia, and 
supplies tho skin of the upper half of the inner and back part of the arm, com- 
municating with the internal cutaneous branch of the musculo- spiral nerve. The 
size of this nerve is in inverse proportion to the size of the other cutaneous nerves, 
especially the nerve of Wrisberg. A second intercosto-humeral nerve is frequently 
given off from the third intercostal. It supplies filaments to the arm-pit and inner 
side of the arm. 

Lower Intercostal Nerves. 

The lower intercostal nerves (excepting the last) have the same arrangement as 
the upper ones as far as the anterior extremities of the intercostal spaces, where 
they pass behind the costal cartilages, and between the Internal oblique and Trans- 
versalis muscles, to the sheath of the Rectus, which they perforate. They supply 
the Rectus muscle, and terminate in branches which become subcutaneous near 
the linea alba. These branches, which are named the anterior cutaneous nerves of 
the abdomen, supply the integument of the front of the belly : they are directed 
outwards as far as the lateral cutaneous nerves. The lower intercostal nerves 
supply the Intercostal and Abdominal muscles, and, about the middle of thejr 
course, give off lateral cutaneous branches, which pierce the External intercostal 
and External oblique muscles, and are distributed to the integument of the abdo- 
men, the anterior branches passing nearly as far forwards £8 the margin of the 
Rectus ; the posterior branches passing to supply the skin over the Latissimus 
dorsi, where they join the dorsal cutaneous nerves# 

Peculiar Dorsal Nerves. 

First dorsal nerve. Its roots of origin are similar to those of a cervical nerve. 
Its posterior or dorsal branch resembles, in its mode of distribution, the dorsal 
branches Of the cervical nerves. Its anterior branch enters almost wholly into 
the formation of the brachial plexus, giving off, before it leaves the tho 3 ^, w ^pdl 
intercostal branch, which, runs along the first intercostal space, and tei^mnates on 
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the front of the chest, by forming the first anterior cutaneous nerve of the thorax. 
The first intercostal nerve gives off no lateral cutaneous branch. 

The last dorsal is larger than the other dorsal nerves. Its anterior branch 
runs along the lower border of the last rib in front of the Quadratus lumborum, 
perforates the aponeurosis of the Transversalis, and passes forwards between it 
and the Internal oblique, to be distributed in the same manner as the preceding 
nerves. It communicates with the ilio-hypogastric branch of the lumbar plexus, 
and is occasionally connected with the first lumbar nerve by a slender branch, 
the dorsi-lumbar nerve, which descends in the substance of the Quadratus 
lumborum. 

The lateral cutaneous branch of the last dorsal is remarkable for its large size ; 
it perforates the Internal and External oblique muscles, passes downwards over the 
crest of the ilium, and is distributed to the integument of the front of the hip, 
some of its filaments extending as low down as the trochanter major. 

Lumbar Nerves. 

The lumbar nerves are five in number on each side ; the first appears between 
the first and second lumbar vertebrae, and the last between the last lumbar and the 
base of the sacrum. 

The roots of the lumbar nerves are tho largest, and their filaments the most 
numerous, of all tho spinal nerves, and they are closely aggregated together upon 
the lower end of the cord. The anterior roots are the smaller : but there is not 
the same disproportion between them and the posterior roots as in the cervical 
nerves. The roots of these nerves have a vertical direction, and are of consider- 
able length, more especially the lower ones, sinco the spinal cord does not extend 
beyond the first lumbar vertebra. The roots become joined in the intervertebral 
foramina ; and the nerves, so formed, divide at their exit into two branches, ante- 
rior and posterior. 

The posterior branches of the lumbar nerves diminish in size from above down- 
wards; they pass backwards between the transverse processes, and divide into 
external and internal branches. 

The external branches supply the Erector spin® and Inter transverse muscles. 
From the threo upper branches, cutaneous nerves are derived, which pierce the 
Sacro-lumbalis and Latissimus dorsi muscles, and descend over the back part of the 
crest of the ilium, to be distributed to the integument of the gluteal region, some 
of the filaments passing as far as the trochanter major. 

The internal branches, the smaller, pass inwards close to the articular processes 
of the vertebrae, and supply the Multifidus spin® and Interspinales muscles. 

The anterior branches of the lumbar nerves increase in size frpm above down- 
wards. At their origin, they communicate with the lumbar ganglia of the sym- 
pathetic by long slender filaments, which accompany the lumbar arteries round the 
sides of the bodies of the vertebrae, beneath the Psoas muscle. The nerves pass 
obliquely outwards behind the Psoas magnus, or between its fasciculi, distributing 
filaments to it and the Quadratus lumborum. The anterior branches of the four 
upper nerves are connected together in this situation by anastomotic loops, and 
form the lumbar plexus. The anterior branch of the fifth lumbar, joined with a 
branch from the fourth, descends across the base of the sacrum to join the anterior 
branch of the first sacral nerve, and* assist in the formation of the sacral plexus. 
The cord resulting from the union of these two nerves, is called the lumbosacral 
nerve. 

Lumbar Plexus. 

The lumbar plexus is formed by the loops of communication between the anterior 
brunches of the four upper lumbar nerves. The plexus is narrow above, and oc- 
casionally connected with the last dorsal by a slender branch, the dorsi-lumbar 
Jherve; it is broad below, where it is joined to the sacral plexus by the lutnbo- 
iMoral cord. ' It is Cheated in the substance of the Psoas muscle near its posterior 
in front ofthe transverse processes of the lumbar vertebrae. 
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The mode in which the plexus is formed is the following : — The first lumbar 
nerve gives off the ilio-hypogastric and ilio-inguinal nerves, and a co mmunic ating 
branch to the second lumbar nerve. The second gives off the external cutaneous 
and genito- crural, and a communicating branch to the third nerve. The third 
nerve gives a descending filament to the fourth, and divides into two branches, 
which assist in forming the anterior crural and obturator nerves; sometimes, 
also, it furnishes a part of the accessory obturator. The fourth nerve completes 
the formation of the anterior crural, and the obturator, and gives off a communi- 
cating branch to the fifth lumbar ; sometimes it also furnishes part of tho 
accessory obturator. 

The branches of the lumbar plexus are the 

Ilio-hypogastric. Obturator. 

Ilio-inguinal. Accessory obturator. 

Genito- crural. Anterior crural. 

External cutaneous. 

These branches may be divided into two groups, according to their mode of 
distribution. One group, including the ilio-hypogastric, ilio-inguinal, and part 
of the genito- crural nerves, supplies the lower part of the parietes of the abdomen ; 

290. — The Lumbar Plexus and its Branches. 
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lumbar nerve. It pierces the outer border of the Psoas muscle at its upper part, 
and crosses obliquely in front of the Quadratus lumborum to the crest of the ilium. 
It then perforates the TransverSalis muscle at its back part, and divides between it 
and the Internal oblique into two branches, iliac and hypogastric. 

The iliac branch pierces the Internal and External oblique muscles immediately 
above the crest of the ilium, and is distributed to the integument of the gluteal 
region, behind the lateral cutaneous branch of the last dorsal nerve (fig. 293). 
The size of this nerve bears an inverse proportion to that of the cutaneous branch 
of the last dorsal nerve. 

The hypogastric branch (fig. 291) continues onwards between the Internal oblique 
and Transvorsalis muscles. It first pierces the Internal oblique, and near the 
middle lin e perforates the External oblique above the external abdominal ring, and 
is distributed to the integument covering the hypogastric region. 

The Ilio- inguinal Nerve ( inferior musculo -cutaneous) , smaller than the preceding, 
arises with it from the first lumbar nerve. It pierces the outer bordor of the Psoas 
just below the ilio-hypogastric, and, passing obliquely across the Quadratus lum- 
borum and Iliacus muscles, perforates the Trans versalis, near the fore part of the 
crest of the ilium, and communicates with the ilio-hypogastric nerve between that 
muscle and the Internal oblique. The nerve then pierces the Internal oblique, 
distributing filaments to it, and, accompanying the spermatic cord, escapes at the 
external abdominal ring, and is distributed to the integument of the scrotum and 
upper and inner part of the thigh in the male, and to the labium in the female. 
The size of this nerve is in inverse proportion to that of the ilio-hypogastric. 
Occasionally it is very small, and ends by joining the ilio-hypogastric ; in such 
cases, a branch from the ilio-hypogastric takes the place of the ilio-inguinal, or 
the latter nerve may be altogether absent. 

The Genito-CRURAL Nerve arises from the second lumbar, and by a few fibres 
from the cord of communication between it and the first. It passes obliquely 
through the substance of the Psoas, descends on its surface to near Poupart’s 
ligament, and divides into a genital and a crural branch. 

The genital branch descends on the external iliac artery, sending a few filaments 
round that vessel ; it then pierces the fascia transversalis, and, passing through the 
internal abdominal ring, descends along the back part of the spermatic cord to the 
scrotum, and supplies, in the male, the Cremaster muscle. In the female, it 
accompanies the round ligament, and is lost upon it. 

The crural branch passes along the inner margin of the Psoas muscle, beneath 
Poupart’s ligament, into the thigh, where it pierces the fascia lata, and is distri- 
buted to the integument of the upper and anterior aspect of the thigh, communi- 
cating with the middle cutaneous nerve. 

A few filaments from this nerve may be traced on to the femoral artery ; they 
are derived from the nerve as it passes beneath Poupart’s ligament. 

The External Cutaneous Nerve arises from the second lumbar, or from the 
loop between it and the third. It perforates the outer border of the Psoas muscle 
about its middle, and crosses the Iliacus muscle obliquely, to the notch imme- 
diately beneath the anterior superior spine of the ilium, where it passes beneath 
Poupart’s ligament into the thigh, and divides into two branches of nearly equal 
size. 

The amterior branch descends in an aponeurotic canal formed in the fascia lata, 
becomes superficial about four inches below Poupart’s ligament, and divides into 
branches, which are distributed to the integument along the anterior and outer 
part of the thigh, as far down as the knee. This nerve occasionally communicates 
with the long saphenous nerve. 

The posterior branch pierces the fascia lata, and subdivides into branches which 
pass across the outer and posterior surface of the thigh, supplying the integument 
as far as the middle of the thigh. 

The Obturator Nerve supplies the Obturator externus and Adductor muscles 
tof the thigh, the articulations of the hip and knee, and occasionally the integument 
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292. — Nerves of the Lower Extremity, 
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of the thigh and leg. It arises by two branches : one from the third, the other 
from the fourth lumbar nerve. It descends through the inner fibres of the Psoas 
muscle, and emerges from its inner border near the brim of the pelvis ; it then runs 
along the lateral wall of the pelvis, above the obturator vessels, to the upper part 
of the obturator foramen, where it enters the thigh, and divides into an anterior 
and a posterior branch, separated by the Adductor brevis muscle. 

The cmterior branch (fig. 292) passes down in front of the Adductor brevis, being 
covered by the Pectineus and Adductor longus ; and at the lower border of the 
latter muscle, communicates with the internal cutaneous and internal saphenous 
nerves, forming a kind of plexus. It then descends upon the femoral artery, upon 
which it is finally distributed. 

This nerve, near the obturator foramen, gives off an articular branch to the 
hip-joint. Behind the Pectineus, it distributes muscular branches to fche Adductor 
longus and Gracilis, and occasionally to the Adductor brevis and Pectineus, and 
receives a communicating branch from the accessory obturator nerve. 

Occasionally this communicating branch is continued down, as a cutaneous 
branch, to the thigh and leg. This occasional cutaneous branch emerges from tho 
lower border of the Adductor longus, descends along the posterior margin of the 
Sartorius to the inner side of the knee, where it pierces the deep fascia, communi- 
cates with the long saphenous nerve, and is distributed to the integument of the 
inner side of the leg, as low down as its middle. When this branch is small, its 
place is supplied by the internal cutaneous nerve. 

The posterior branch of tho obturator nerve pierces the Obturator extemus, and 
passes behind the Adductor brevis to the front of the Adductor magnus, where it 
divides into numerous muscular branches, which supply the Obturator extemus, 
the Adductor magnus, and occasionally the Adductor brevis. 

The articular branch for the knee-joint perforates the lower part of the Adductor 
magnus, and enters the popliteal space ; it then descends upon the popliteal artery, 
as far as the back part of the knee-joint, where it perforates the posterior ligament, 
and is distributed to the synovial membrane. It gives filaments to the artery in 
its course. 

The Accessory Obturator Nerve (fig. 290) is of small size, and arises either 
from the obturator nerve near its origin, or by separate filaments from the third 
and fourth lumbar nerves. It descends along the inner border of the Psoas muscle, 
crosses the body of the pubes, and passes beneath the Pectineus muscle, where it 
divides into numerous branches. One of these supplies the Pectineus, penetrating 
its under surface ; another is distributed to the hip-joint ; while a third communi- 
cates with t^e anterior branch of the obturator nerve. This branch, when of large 
size, is prolonged (as already mentioned), as a cutaneous branch, to the leg. The 
accessory obturator nerve is not constantly found ; when absent, the hip-joint 
receives branches from the obturator nerve. Occasionally it is very small, and 
becomes lost in the capsule of the hip-joint. 

The Anterior, Crural Nerve (figs. 290, 292) is the largest branch of the lumbar 
plexus. It supplies muscular branches to the Iliacus, Pectineus, and all the muscles 
on the front of the thigh, excepting the Tensor vagince femoris ; cutaneous filaments 
to the front and inner side of the thigh, and to the leg and foot ; and articular 
branches to the knee. It arises from the third and fourth lumbar nerves, receiving 
also a fasciculus 4 from the second. It descends through the fibres of the Psoas 
muscle, emerging from it at the lower part of its outer border ; and passes down 
between it and the Iliacus, and beneath Po up art’s ligament, into the thigh, f where 
it becomes somewhat flattened, and divides into an anterior or cutaneous, and a 
posterior or mu§S* 3 !ar part. Beneath Poupart’s ligament, it is separated from the 
femoral artery by the Psoas muscle, and lies beneath the iliac fascia. 

Wifhm the pelvis, the.anto^ap., crural nerve gives off from its outer side some 
small branches to and a branch to the femoral artery, which is dis- 

tributed upon the upper part of that vessel. The origin of this branch varies ; 
it occasionally arises higher than usual, or it may arise lower down ate. the thigh- 
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External to the pelvis, the following branches are given off: 

From the Anterior Division. From the Posterior Division. 

Middle cutaneous. Muscular. 

Internal cutaneous. Articular. 

Long saphenous. 

The middle cutaneous nerve (fig. 291) pierces the fascia lata (occasionally the 
Sartorius also, about three inches below Poupart’s ligament, and divides into two 
branches, which descend in immediate proximity along the fore part of the thigh, 
distributing numerous branches to the integument as low as the front of the knee, 
where the middle cutaneous communicates with a branch of the internal saphenous 
nerve. Its outer branch communicates, above, with the crural branch of the 
genito-crural nerve ; and the inner branch with the internal cutaneous nerve below. 
The Sartorius muscle is supplied by this or the following nerve. 

The internal cutaneous nerve passes obliquely across the upper part of the sheath 
of the femoral artery, and divides in front, or at the inner side, of that vessel, 
into two branches, anterior and internal. 

The anterior branch perforates the fascia lata at the lower third of the thigh, 
and divides into two branches, one of which supplies the integument as low down 
as the inner side of the knee ; the other crosses the patella to the outer side of the 
joint, communicating in its course with the long saphenous nerve. A cuta- 
neous filament is occasionally given off from this nerve, which accompanies the 
long saphenous vein ; and it sometimes communicates with the internal branch of 
the nerve. 

The inner branch descends along the posterior border of the Sartorius muscle 
to the knee, where it pierces the fascia lata, communicates with the long saphe- 
nous nerve, and gives off several cutaneous branches. The nerve then passes down 
the inner side of the leg, to the integument of which it is distributed. This nerve, 
beneath the fascia lata, joins in a plexiform network, by uniting with branches of 
the long saphenous and obturator nerves (fig. 292). When the communicating 
branch from the latter nerve is large, and continued to the integument of the leg, 
the inner branch of the internal cutaneous is small, and terminates at the plexus, 
occasionally giving off a few cutaneous filaments. 

This nerve, before subdividing, gives off a few filaments, which pierce the fascia 
lata, to supply the integument of the inner side of the thigh, accompanying the 
long saphenous vein. One of these filaments passes through the saphenous open- 
ing ; a second becomes subcutaneous about the middle of the thigh ; and a third 
pierces the fascia at its lower third. 

The long, or internal saphenous nerve , is the largest of the cutaneous branches of 
the anterior crural. It -approaches the femoral artery where this vessel passes 
beneath the Sartorius, and lies on its outer side, beneath the aponeurotic covering, 
as far as the opening in the lower part of the Adductor magnus. It then quits 
the artery, and descends vertically along the inner side of the knee, beneath the 
Sartorius, pierces the deep fascia between the tendons of. the Sartorius and Gra- 
cilis, and becomes subcutaneous. The nerve then passes along the inner side of 
the leg, accompanied by the internal saphenous vein, descends behind the internal 
border of the tibia, and, at the lower third of the leg, divides into two branches : 
one continues its course along the margin of the tibia, terminating at the inner 
ankle ; the other passes in front of the ankle, and is distributed to the integument 
along the inner side of the foot, as far as the great toe. 

Branches. The long saphenous nerve, about the middle of the thigh , gives off a 
communicating branch, which joins the plexus formed by the obturator and 
internal cutaneous nerves. 

At the imer side of the knee , it gives off a large branch ( n . mtanem patellce ), 
which pierces the Sartorius and fascia lata, and is distributed to the integument in 
front of the patella. This nerve communicates above the knee with the anterior 
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branch of the internal cutaneous ; below the knee, with .other branches of the long 
saphenous ; and, on the outer side of the joint, with branches of the middle and 
external cutaneous nerv£s, forming a plexiform network, the plexus patellae. The 
cutaneous nerve of the patella is occasionally small, and terminates by joining the 
internal cutaneous, which supplies its place in front of the knee. 

Melow ike hnee, the branches of the long saphenous nerve are distributed to the 
integument of the front and inner side of the leg, communicating with the cuta- 
neous branches from the internal cutaneous, or obturator nerve. 

The De2TP Group of branches of the anterior crural nerve are muscular and 
articular. 

The rhuscula^r branches supply the Pectineus, and all the muscles on the front of 
the thigh, except the Tensor vaginas femoris, which is supplied from the superior 
gluteal nerve, and the Sartorius, which is supplied by filaments .'from the middle or 
internal cutaneous nerves. 

The branches to the Pectineus , usually two in number, pass inwards behind the 
femoral vessels, and enter the muscle on its anterior surface. 

The branch to the Pectus muscle enters its under surface high up. 

The branch to the Vastus ext emus, of large size, follows the course of the de- 
scending branch o° the external circumflex artery, to the lower part of the muscle. 
It gives off* an art cular filament. 

The branches to the Vastus intemus and Crureus enter the middle of those 
muscles. 

The articular branches , two in number, supply the knee-joint. One, a long 
slender filament, is derived from the nerve to the Vastus extemus. It penetrates 
the capsular ligament of the joint on its anterior aspect. The other is derived 
from the nerve to the Vastus internus. It descends along the internal inter- 
muscular septum, accompanying the deep branch of the anastomotica magna 
artery, pierces the capsular ligament of the joint on its inner side, and supplies the 
synovial membrane. 

The Sacral and Coccygeal Nerves. 

The sacral nerves are five in number on each side. The four upper ones pass 
from the sacral canal, through the sacral foramina ; the fifth through the foramen 
between the sacrum and coccyx. 

The roots of origin of the upper sacral (and lumbar) nerves are the largest of all 
the spinal nerves ; whilst those of the lowest sacral and coccygeal nerve are the 
smallest. 

The roofs of these nerves are of very considerable length, being longer than those 
of any of the other spinal nerves, on account of the spinal cord not extending 
beyond the first lumbar vertebra. From their great length, and the appearance 
th^ present in connection with the spinal cord, the roots of origin of these nerves 
are called collectively the cauda equina . Each sacral and coccygeal nerve divides 
into two branches, anterior and posterior. 

The posterior sacral nerves are small, diminish in size from above downwards, 
and emerge, except the last, from the sacral canal by the posterior sacral 
foramina. 

The three upper ones are covered, at their exit from the sacral canal, by the 
Multifidus spin®, and divide into external and internal branches. 

The internal branches are small, and supply the Multifidus spin®. 

The external branches communicate with one another, and with the last lumbar 
and fourth sacral nerves, by means of anastomosing loops. These branches pass 
outwards, to the outer surface of the great sacro-sciatic ligament, where they form 
a second series of loops beneath the Gluteus maximus. Cutaneous branches from 
this second series of loops, usually three in number, pierce the Gluteus maximus, 
one near thejgsterior inferior spine of the ilium ; another opposite the eud of the 
sacrum ; third, midway between the other two. They supply the integu- , 

meat over part of the gluteal region. W 



SACRAL PLEXUS. 


557 


The two lower posterior sacral nerves are situated belpw the Multifidus spinee. 
They are of small size, and join with each other, and with the coccygeal nerve, so 
as to form loops on the back of the sacrum, filaments from which supply*the 
integument over the coccyx. 

The coccygeal nerve divides into its anterior and posterior branch in the spinal 
canal. The posterior branch is the smaller. It receives, as already mentioned, a 
communicating branch from the last sacral, and is lost in the fibrous structure on 
the back of the coccyx. 

The anterior sacral nerves diminish in size from above downwards. The four 
upper ones emerge from the anterior sacral foramina ; the anterior branch of the 
fifth, together with Hie coccygeal nerve, between the sacrum and the coccyx. All 
the anterior sacral nerves communicate with the sacral ganglia of the sympathetic, 
at their exit from the sacral foramina. The first nerve, of large size, unites with 
the lumbo-sacral nerve. The second equals in size the preceding, with which it 
joins. The third , about one-fourth the • size of the second, unites with the pre- 
ceding nerves, to form the sacral plexus. 

The fourth anterior sacral nerve sends a branch to join the sacral plexus. The 
remaining portion of the nerve divides into visceral and muscular branches : and 
a communicating filament descends to join the fifth sacral nerve. The visceral 
branches are distributed to the viscera of the pelvis, communicating with the sym- 
pathetic nerve. These branches ascend upon the rectum and bladder: in the 
female, upon the vagina and bladder, communicating with branches of the sympa- 
thetic to form the hypogastric plexus. The muscular branches are distributed to 
the Levator ani, Coccygeus, and Sphincter ani. Cutaneous filaments arise from 
the latter branch, which supply the integument between the anus and coccyx. 

The fifth anterior sacral nerve , after passing from the lower end of the sacral 
canal, pierces the Coccygeus muscle, and descends upon its anterior surface to the 
tip of the coccyx, where it perforates that muscle, to be distributed to the integu- 
ment over the back part and side of the coccyx. This nerve communicates above 
with the fourth sacral, and below with the coccygeal nerve, and supplies the 
Coccygeus muscle. 

The anterior branch of the coccygeal nerve is a delicate filament which escapes 
at the termination of the sacral canal. It pierces the sacro-sciatic ligament and 
Coccygeus muscle, is joined by a branch from the fifth anterior sacral, and becomes 
lost in the integument at the back part and side of the coccyx. 


Sacral Plexus. 

The sacral plexus is formed by the lumbo-sacral, the anterior branches of the 
three upper sacral nerves, and part of that of the fourth. These nerves proceed 
in different directions ; the upper ones obliquely outwards, the lower one nearly 
horizontally, and they all unite into a single, broad, flat cord. The sacral plexus 
is triangular in form, its base corresponding with the exit of the nerves from the 
sacrum, its apex with the lower part of the great sacro-sciatic foramen. It rests 
upon the anterior surface of the Pyriformis, and is covered in front by the pelvic 
fascia, which separates it from the sciatic and pudic branches of the internal iliac 
artery, and from the viscera of the pelvis. 

The branches of the sacral plexus are : 

Muscular. Pudic. 

Superior gluteal. Small sciatic. 

Great sciatic. 

The muscular "branches supply the Pyriformis, Obturator intemus, the two 
Gemelli, and the Quadratus femoris. The branch to the Pyriformis arises either 
from the plexus, or from the upper sacral nerves : the branch to the Obturator in- 
teruut Arises at ^ 'jnpetion of the lumbo-sacral; first sacral nerves j it crosses 
behind the smne of the ischium, and passes through the lesser i|prc^e<^iiric foramen 
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to the inner surface of the Obturator internus : the branch to the Gemellus superior 
arises from the lower part of the plexus, near the pudic nerve : the small branch 
to the Gemellus inferior and Quadratus femoris also arises from the lower part of 
the plexus ; it passes beneath the Gemelli and tendon of the Obturator internus, 
and supplies an articular branch to the hip-joint. This branch is occasionally 
derived from the upper part of the great sciatic nerve. 

The Superior Gluteal Nerve (fig. 294) arises from the back part of the lumbo- 
sacral ; it passes from the pelvis through the great sacro- sciatic foramen above the 
Pyriformis muscle, accompanied by the gluteal vessels, and divides into a superior 
and an inferior branch. 

The superior branch follows the line of origin of the Gluteus minimus, and sup- 
plies it and the Gluteus medius. 

The inferior branch crosses obliquely between the Gluteus minimus and medius, 
distributing filaments to both these muscles, and terminates in the Tensor vaginas 
femoris, extending nearly to its lower end. 

The Pudic Nerve arises from the lower part of the sacral plexus, and leaves the 
pelvis, through the great sacro-sciatic foramen, below the Pyriformis. It then 
crosses the spine of the ischium, and re-enters the pelvis through the lesser sacro- 
sciatic foramen. It accompanies the pudic vessels upwards and forwards along 
the outer wall of the ischio-rectal fossa, being covered by the obturator fascia, and 
divides into two terminal branches, the perineal nerve, and the dorsal nerve of the 
penis. Near its origin, it gives off the inferior heemorrhoidal nerve. 

The inferior hownorrhoidal nerve is occasionally derived from the sacral 
plexus. It passes across the ischio-rectal fossa, with its accompanying vessels, 
towards the lower end of the rectum, and is distributed to the External sphincter 
and the integument round the anus. Branches of this nerve communicate with 
the inferior pudendal and superficial perineal nerves on the inner margin of the 
thigh. 

The permeal nerve , the inferior and larger of the two terminal branches of the 
pudic, is situated below the pudic artery. It accompanies the superficial perineal 
artery in the perineum, dividing into cutaneous and muscular branches. 

The cutaneous branches (superficial perineal) are two in number, posterior and 
anterior. The posterior branch passes to the back part of the ischio-rectal fossa, 
distributing filaments to the Sphincter ani and integument in front of the anus, 
which communicate with the inferior ha3morrhoidal nerve ; it then passes forwards, 
with the anterior branch, to the back of the scrotum, communicating with the 
anterior branch and with the inferior pudendal. The anterior branch passes to the 
fore part of the ischio-rectal fossa, in front of the preceding, and accompanies it to 
the scrotum and under part of the penis. This branch gives one or two filaments 
to the Levator ani. 

The muscular branches are distributed to the Transversus perinei, Accelerator 
urinal, Erector penis, and Compressor urethra?. The nerve of the bulb supplies 
the corpus spongiosum ; some of its filaments run for some distance on the surface, 
before penetrating to the interior. 

The dorsal nerve of the penis is the superior division of the pudic nerve ; it 
accompanies the pudic artery along the ramus of the ischium, and between the 
two layers of the deep perineal fascia ; it then pierces the suspensory ligament of 
the penis, and accompanies the arteria dorsalis penis to the glans, to which it is 
distributed. On the penis, this nerve gives off a cutaneous branch, which runs 
along the side of the organ ; it is joined with branches of the sympathetic, and 
supplies the integument of the upper surface and sides of the penis and prepuce, 
giving a large branch to the corpus cavernosum. 

In the female, the pudic nerve is distributed to the parts analogous to those in 
the male ; its superior division terminating in the clitoris, its inferior in the ex- 
ternal labia and perineum. 

The Nerve (fig. 294) supplies the integument of the perineum 

and back part thigh and leg, and one muscle, the Gluteus maximus. It is 
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usually formed by tbe union of two branches, which arise from the lower part of 
the sacral plexus. It issues from the pelvis below the Pyriformis muscle, descends 
beneath the Gluteus maximus with the sciatic artery, and at the lower border of 
that muscle passes along the back part of the thigh, beneath the fascia lata, to the 
lower part of the popliteal region, where it pierces the fascia and becomes cuta- 
neous. It then accompanies the external saphenous vein below the middle of the 
leg, its terminal fi lam ents communicating with the external saphenous nerve. 

The branches of the small sciatic nerve are muscular (inferior gluteal) and 
cutaneous. 

The inferior gluteal consist of several large branches given off to the under 
surface of the Gluteus maximus, near its lower part. 

The cutcmeous branches consist of two groups, internal and ascending. 

The internal cutaneous branches are distributed to the skin at the upper and 
inner side of the thigh, on its posterior aspect. One branch, longer than the rest, 
the inferior pudendal, curves forward below the tuber ischii, pierces the fascia lata 
on the outer side of the ramus of the ischium, and is distributed to the integument 
of the scrotum, communicating with the superficial perineal nerve. 

The ascending cutaneous branches consist of two or three filaments, which 
turn upwards round the lower border of the Gluteus maximus, to supply the 
integument covering its surface. One or two filaments occasionally descend 
along the outer side of the thigh, supplying the integument as far as the middle 
of that region. 

Two or three branches are given off from the lesser sciatic nerve as it descends 
beneath the fascia of the thigh ; they supply the integument of the back part of 
the thigh, popliteal region, and upper part of the leg. 

The Great Sciatic Nerve (fig. 294) supplies nearly the whole of the integument 
of the leg, the muscles of the back of the thigh, and those of the leg and foot. It 
is the largest nervous cord in the body, measuring three-quarters of an inch in 
breadth, and is the continuation of the lower part of the sacral plexus. It passes 
out of the pelvis through the great sacro- sciatic foramen, below the Pyriformis 
muscle. It descends between the trochanter major and tuberosity of the ischium, 
along the back part of the thigh to about its lower third, where it divides into two 
large branches, the internal and external popliteal nerves. 

This division may take place at any point between the* sacral plexus and the 
lower third of the thigh. When the division occurs at tlJi^exus, the two nerves 
descend together, side by side ; or they may be separated^ptheir commencement, 
by the interposition of part or the whole of the Pyriformis ttkscle. As the nerve 
descends along the back of the thigh, it rests at first upou^fehe External rotator 
muscles, together with the small sciatic nerve and artery, being covered by the 
Gluteus maximus ; lower down, it lies upon the Adductor magnus, and is covered 
by the long head of the Biceps. 

The br<mche 8 of the nerve, before its division, are articular and muscular. 

The articular branches arise from the upper part of the nerve ; they supply the 
hip-joint, perforating its fibrous capsule posteriorly. These branches are some- 
times derived from the sacral plexus. 

The muscular branches are distributed to the Flexors of the leg; viz., the 
Biceps, Semitendinosus, and Semimembranosus, and a branch to the Adductor 
magnus. These branches are given off beneath the Biceps muscle. 

The Internal Popliteal Nerve , the larger of the two terminal branches of the 
sciatic, descends along the back part of the thigh through the middle of the 
1 space, to the lower part of the Popliteus muscle, where it passes with the 
beneath the arch of the Soleus, and becomes the posterior tibial. It lies at 
first very superficial, and at the outer side of the popliteal vessels 5 opposite the 
kupe-joint, it is in close relation with the vessels, and crosses the artery to its 
inner side. 

% Tk* br<mcho$ of this nerve are articular, muscular, and a cutaneous'branch, the 
Sternal orj4&$efe nfehenous nerve. 
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The articular branches, usually three in number, supply the knee joint ; two of 
these branches accompany the superior and inferior internal articular arteries ; 
and a third, the azygos. 

The muscular branches , four or five in number, arise from the nerve as it lies 
between the two heads of the Gastrocnemius muscle ; they supply that muscle, 
the Plantaris, Soleus, and Popliteus. 

The external or short saphenous nerve (fig. 293) descends between the two heads 
of the Gastrocnemius muscle, and, about the middle of the back of the leg, pierces 
the deep fascia, and receives a communicating branch ( communicans peronei ) from 
the external popliteal nerve. The nerve then continues its course down the leg 
near the outer margin of the tendo Achillis, in company with the external saphe- 
nous vein, winds round the outer malleolus, and is distributed to the integument 
along the outer side of the foot and little toe, communicating on the dorsum of 
the foot with the musculo- cutaneous nerve. 

The posterior tibial nerve (fig. 294) commences at the lower border of the Pop- 
liteus muscle, and passes along the back part of the leg with the posterior tibial 
vessels to the interval between the inner malleolus and the heel, where it divides 
into the external and internal plantar nerves. It lies upon the deep muscles of 
the leg, and is covered by the deep fascia, the superficial muscles, and integument. 
In the upper part of its course, it lies to the inner side of the posterior tibial 
artery ; but it soon crosses that vessel, and lies to its outer side as far as the 

ankle In the lower third of the leg, it 
2 9 5 The Plantar Xenes. j s pi ace( j parallel with the inner margin 

of the tendo Achillis. 

The branches of the posterior tihial 
nerve are muscular and plantar- cutaneous . 

The muscular branches arise either 
separately or by a common trunk from 
the upper part of the nerve. They supply 
the Tibialis posticus, Flexor longuft <figi- 
torum, and Flexor longus pollicis musolos ; 
the branch to the latter muscle accom- 
panying the peroneal artery. 

The plantar cutaneous branch perfo- 
rates the internal annular ligament, and 
supplies the integument of the heel and 
inner side of the sole of the foot. 

The internal plantar nerve (fig. 295)* 
the larger of the two terminal branches 
of the posterior tibial, accompanies the 
internal plantar artery along the inner 
side of the foot. From its origin at the 
inner ankle it passes forwards between 
the Abductor pollicis and Flexor brevis 
digitorum, divides opposite the bases of 
the metatarsal bones into four digits 
branches, and communicates with the 
external plantar nerve. 

Branches . In its course, the internal 
plantar nerve gives off cutaneous branches, 
which pierce the plantar fascia, and supply 
the integument of the sole of the foot ; muscular branches, which supply the 
Abductor pollicis and Flexor brevis digitorum ; articular branch es to the articu- 
lations of the tarstis and metatarsus ; and four digital branches * These pierce 
the plantar fascia in the clefts between the toes, and are distributed in the 
following manner : The first supplies the inner border of the great toe, and sends 
a filament to the Flexor brevis pollicis muscle ; the second l^ifare&toSt ta supply 

0 0 
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the adjacent sides of the great and second toes, sending a filament to the first 
Lnmbrical mnscle ; the third digital branch supplies the adjacent sides of the 
second and third toes, and the second Lumbrical muscle ; the fourth supplies the 
corresponding sides of the third and fourth toes, and receives a communicating 
branch from the external plantar nerve. It will be observed, that the distribution 
of these branches is precisely similar to that of the median nerve in the hand. 
Each digital nerve gives off cutaneous and articular filaments ; and opposite the 
last phalanx sends a dorsal branch, which supplies the structures round the nail, 
the continuation of the nerve being distributed to the ball of the toe. 

The external plantar nerve , the smaller of the two, completes the nervous 
supply to the structures of the foot, being distributed to the little toe and one 
half of the fourth, as well as to most of the deep muscles, its distribution being 
similar to that of the ulnar in the hand. It passes obliquely forwards with the 
external plantar artery to the outer side of the foot, lying between the Flexor 
brevis digitorum and Flexor accessorius ; and, in the interval between the former 
muscle and Abductor minimi digiti, divides into a superficial and a deep branch . 
Before its division, it supplies the Flexor accessorius and Abductor minimi 
digiti. 

The superficial branch separates into two digital nerves : one, the smaller of 
the two, supplies the outer side of the little toe, the Flexor brevis minimi digiti, 
and the two interosseous muscles of the fourth metatarsal space ; the other, and 
larger digital branch, supplies the adjoining sides of the fourth and fifth toes, and 
communicates with the internal plantar nerve. 

The deep or muscular branch accompanies the external plantar artery into the 
deep part of the sole of the foot, beneath the tendons of the Flexor muscles and 
Adductor pollicis, and supplies all the Interossei (except those in the fourth 
metatarsal space), the two outer Lumbncales, the Adductor polhcis, and the 
Transversus pedis. 

The External Popliteal or Peroneal None (fig. 294), about one half the size of 
the internal popliteal, descends obliquely along the outer side of the popliteal space 
to the fibula, close to the margin of the Biceps muscle. It is easily felt beneath 
the skin behind the head of the fibula, at the inner side of the tendon of the 
Biceps. About an inch below the head of the fibula, it pierces the origin of the 
Peroneus longus, and divides beneath that muscle into the anterior tibial and 
musculo- cutaneous nerves. 

The branches of the peroneal nerve, previous to its division, are articular and 
cutaneous. 

The articular branches , two in number, accompany the superior and inferior 
external articular arteries to the outer side of the knee. The upper one occasion- 
ally arises from the great sciatic nerve before its bifurcation. A third (recurrent) 
articular nerve is given off at the point of division of the peroneal nerve; it 
ascends with the tibial recurrent artery through the Tibialis anticus muscle to 
the front of the knee, which it supplies. 

The cutaneous branches , two or three in number, supply the integument along 
the hack part and outer side of the leg, as far as its middle or lower part ; one of 
these, larger than the rest, the commwnicans peronei , arises near the head of tin* 
fibula, drosses the external head of the Gastrocnemius to the middle of the leg, 
and joins with the external saphenous. This nerve occasionally exists as a sepa- 
rate branch, which is continued down as far as the heel. 

The Anterior Tibial Nerve (fig. 292) commences at the bifurcation of the 
peroneal nerve, between the fibula and upper part of the Peroneus longus, passed 
obliquely forwards beneath the Extensor longus digitorum to the fore part of the 
interosseous membrane, and reaches the outer side of the anterior tibial artery 
above the middle of the leg ; it then descends with the artery to the front of the 
* ankle joint, where it divides into an external and an internal branch. This nerve 
at first on the outer side of the anterior tibial artery, then in front of it, and 
v^gaih at its the ankle joint. 
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The branches of the anterior tibial nerve, in its course through the leg, are the 
muscular nerves to the Tibialis anticus, Extensor longus digitorum, and Extensor 
proprius pollicis muscles. 

The external or tarsal branch of the anterior tibial, passes outwards across 
the tarsus, beneath the Extensor brevis digitorum, and, having become ganglionic, 
like the posterior interosseous nerve at the wrist, supplies the Extensor brevis 
digitorum and the articulations of the tarsus and metatarsus. 

The internal branch , the continuation of the nerve, accompanies the dorsalis 
pedis artery along the inner side of the dorsum of the foot, and, at the first inter- 
osseous space, divides into two branches, which supply the adjacent sides of the 
great and second toes, communicating with the internal division of the musculo- 
cutaneous nerve. 

The Musculo-Cutaneous Nerve (fig. 292) supplies the muscles on the fibular side 
of the leg, and the integument of the dorsum of the foot. It passes forwards 
between the Peronei muscles and the Extensor longus digitorum, pierces the deep 
fascia at the lower third of the leg, on its front and outer side, and divides into two 
branches. This nerve, in its course between the muscles, gives off muscular 
branches to the Peroneus longus and brevis, and cutaneous filaments to the in- 
tegument of the lower part of the leg. 

The internal branch of the musculo-cutaneous nerve, passes in front of the 
ankle joint, and along the dorsum of the foot, supplying the inner side of the 
great toe, and the adjoining sides of the second and third toes. It also supplies 
the integument of the inner ankle and inner side of the foot, communicating with 
the internal saphenous nerve, and joins with the anterior tibial nerve, between the 
crreat and second toes. 

The external branch , the larger, passes along the outer side of the dorsum of the 
foot, to be distributed to the adjoining sides of the third, fourth, and fifth toes. 
It also supplies the integument of the outer ankle and outer side of the foot, com- 
municating with the short saphenous nerve. 

The distribution of these branches of the musculo-cutaneous nerve will be found 
to vary ; together, they supply all the toes excepting the outer side of the little 
toe, and the adjoining sides of the great and second toes. 
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The Sympathetic Nerve. 


T HE Sympathetic Nerve is so called from the opinion entertained that through 
it is produced a sympathy between the affections of distant organs. It con- 
sists of a series of ganglia, connected together by intervening cords, extending 
on each side of the vertebral column from the base of the skull to the coccyx. It 
may, moreover, be traced up into the head, where the ganglia (which are all in 
connection with the fifth cranial nerve) occupy spaces between the cranial and 
facial bones. These two gangliated cords lie parallel with one another as far as the 
sacrum, on which bone they converge, communicating together through a single 
ganglion {ganglion impar ), placed in front of the coccyx. Some anatomists also 
state that the two cords are joined at their cephalic extremity, through a small 
ganglion (the ganglion of Ribes), situated upon the anterior communicating artery. 
Moreover, the chains of opposite sides communicate between these two extremities 
in several parts, by means of the nervous cords that arise from them. 

The ganglia are somewhat less numerous than the vertebrae : thus there are only 
three in the cervical region, twelve in the dorsal, four in the lumbar, five in the 
sacral, and one in the coccygeal. 

The sympathetic nerve, for convenience of description, may be divided into 
several parts, according to the position occupied by each ; and the number of 
ganglia of which each part is composed, may be thus arranged : 


Cephalic portion 
Cervical „ 
Dorsal „ 

Lumbar 
Sacral ,, 

Coccygeal „ 


4 ganglia. 
3 

I 2 


4 

5 


Each ganglion may be regarded as a distinct centre, from or to which branches 
pass in various directions. These branches may be thus arranged : — i. Branches 
of communication between the ganglia. 2. Branches of communication with the 
cerebral or spinal nerves. 3. Primary branches passing to be distributed to the 
arteries in the vicinity of the ganglia, and to the viscera, or proceeding to other 
ganglia placed in the thorax, abdomen, or pelvis. 

1 . The branches of communication between the ganglia are composed of grey 
and white nerve-fibres, the latter being continuous with those fibres of the spinal 
nerves which pass to the ganglia. 

2. The branches of communication between the ganglia and the cerebral or 
spinal nerves, also consist of a white and a grey portion ; the former proceeding 
from the spinal nerve to the ganglion, the latter passing from the ganglion to the 
spinal nerve. 

3. The primary branches of distribution also consist of two kinds of nerve- 
fibres, ,the sympathetic and spinal. They have a remarkable tendency to form 
intricate plexuses, which encircle the blood-vessels, and are conducted by them 
to the viscera. The greater number, however, of these branches pass to a series 
of visceral ganglia : these fere ganglionic masses, of variable size, situated in the 
large cavities of the trunk, the thorax, and abdomen ; and are connected with the 
roots of the great arteries of the viscera. These ganglia are single and unsym- 
metrical, and are called the cardiac and semilunar. From these visceral ganglia 
numerous plexuses of nerves are derived, which entwine round the blood-vessels, 
and are conducted by them to the viscera. 
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The cephalic portion of the sympathetic, consists of four ganglia. 1. The 
ophthalmic ganglion. 2. The spheno-palatine, or Meckel’s ganglion. 3. The 
otic, or Arnold’s ganglion. 4. The submaxillary ganglion. 

These have been dfready described in connection with the three divisions of the 
fifth nerve. 

Cervical Portion of the Sympathetic. 

The cervical portion of the sympathetic consists of three ganglia on each side, 
which are distinguished according to their position, as the superior, middle, and 
inferior cervical. 

The Superior Cervical Ganglton, the largest of the three, is placed opposite 
the second and third cervical vertebra, and sometimes as low as the fourth or fifth. 
It is of*a reddish-grey colour, and usually fusiform in shape : sometimes broad, and 
occasionally constricted at intervals, so as to give rise to the opinion, that it con- 
sists of the coalescence of several smaller ganglia. It is in relation, in front, with 
the sheath of the internal carotid artery, and internal jugular vein ; bohind, it lies 
on the Rectus capitis anticus major muscle. 

Its branches may be divided into superior, inferior, external, internal, and 
anterior. 

The superior branch appears to be a direct continuation of the ganglion. It is 
soft in texture, and of a reddish colour. It ascends by the side of the internal 
carotid artery, and, entering the carotid canal in the temporal bone, divides into 
two branches, which lie, one on the outer, and the other on the inner side, of that 
vessel. 

The outer branch , the larger of the two, distributes filaments to the internal 
carotid artery, and forms the carotid plexus. 

The inner branch also distributes filaments to the internal carotid, and, con- 
tinuing onwards, forms the cavernous plexus. 

Carotid Plexus. 

The carotid plexus is situated on the outer side of the internal carotid 
Filaments from this plexus occasionally form a small gangliform swelling on the 
under surface of the artery, which is called the carotid ganglion. The carotid 
plexus communicates with the Gasserian ganglion, with the sixth nerve, and 
spheno-palatine ganglion, and distributes filaments to the wall of the carotid artery, 
and to the dura mater (Valentin). 

The communicating branches with the sixth nerve consist of one or two filaments, 
which join that nerve as it lies upon the outer side of the internal carotid. Other 
filaments are also connected with the Gasserian ganglion. The communication 
with the spheno-palatine ganglion is effected by the carotid portion of the Vidian 
nerve, which passes forwards, through the cartilaginous substance filling the 
foramen lacerum medium, along the pterygoid or Vidian canal, to the spheno- 
palatine ganglion. In this canal it joins the petrosal branch of the Vidian, 

Cavernous Plexus. 

The cavernous plexus is situated below, and internal to that part of the internal 
carotid, which is placed by the side of the sella Turcica, in the cavernous sinus 
and is formed chiefly by the internal division of the ascending branch from the 
superior cervical ganglion. It communicates with the third, fourth, fifth, and 
sixth nerves, and with the ophthalmic ganglion, and distributes filaments to the 
wall of the internal carotid. The branch of communication with the third uerve 
joins it at its point of division ; the branch to the fourth nerve joins it as it lies 
on the outer wall of the cavernous sinus ; other filaments are connected with the 
under surface of the trunk of the ophthalmic nerve ; and a second filament of 
communication joins the sixth nerve. 

The filame nt connection with the ophthalmic ganglion arises from the 
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anterior part of the cavernous plexus ; it accompanies the nasal nerve, or continues 
forwards as a separate branch. 

The terminal filaments from the carotid and cavernous plexuses are prolonged 
along the internal carotid, forming plexuses which entwine round the cerebral and 
ophthalmic arteries ; along the former vessel they may be traced on to the pia 
mater ; along the latter, into the orbit, where they accompany each of the sub- 
divisions of the vessel, a separate plexus passing with t}ie arteria centralis retinee 
into the interior of tho eyeball. 

The inferior or descending branch of the superior cervical ganglion communi- 
cates with the middle cervical ganglion. 

The external branches are numerous, and communicate with the cranial nerves, 
and with the four upper spinal nerves. Sometimes, the branch to the fourth spinal 
nerve may come from the cord connecting the upper and middle cervical ganglia. 
The branches of communication with the cranial nerves consist of delicate filaments, 
which pass from the superior cervical ganglion to the ganglion of the trunk of the 
pneumogastric, and to the ninth nerve. A separate filament from the cervical 
ganglion subdivides and joins the petrosal ganglion of the glosso-pharyngeal, and 
tho ganglion of the root of the pneumogastric in the jugular foramen. 

The internal branches are three in number : pharyngeal, laryngeal, and the 
superior cardiac nerve. The pharyngeal branches pass inwards to the side of the 
pharynx, where they join with branches from the pneumogastric, glosso-pharyn- 
geal, and external laryngeal nerves to form the pharyngeal plexus. The laryngeal 
branches unite with the superior laryngeal nerve and its branches. 

The superior cardiac nerve will be described in connection with the other cardiac 
nerves. 

The anterior branches ramify upon the external carotid artery and its branches, 
forming round each a delicate plexus, on the nerves composing which small 
ganglia are occasionally found. These ganglia have been named, according to 
their position, intercarotid (one placed at the angle of bifurcation of the common 
carotid), lingual, temporal, and pharyngeal. The plexuses accompanying some of 
these arteries have important communications with other nerves. That surround- 
ing the external carotid, is connected with the digastric branch of the facial ; that 
surrounding the facial, communicates with the submaxillary ganglion by one or 
two filaments ; and that accompanying the middle meningeal artery, sends offsets 
which pass to the otic ganglion and to the intumescentia ganglioformis of the facial 
nerve. 

The Middle Cervical Ganglion (thyroid ganglion) is the smallest of the three 
cervical ganglia, and is occasionally altogether wanting. It is placed opposite the 
fifth cervical vertebra, usually upon, or close to, the inferior thyroid artery; hence 
the name i thyroid ganglion,’ assigned to it by Haller. 

Its superior branches ascend to communicate with the superior cervical 
ganglion. 

Its inferior branches descend to communicate with the inferior cervical 
ganglion. 

Its external branches pass outwards to join the fifth and sixth spinal nerves. 
These branches are not constantly found. 

Its internal branches are, the thyroid, and the middle cardiac nerve. 

The thyroid branches are small filaments, which accompany the inferior thyroid 
artery to the thyroid gland ; they communicate, on the artery, with the superior 
cardiac nerve, and, in the gland, with branches from the recurrent and external 
laryngeal nerves. 

The middle cardiac nerve is described with the other cardiac nerves. 

The Inferior Cervical Ganglion is situated between the base of the trans- 
verse prooess of the last cervical vertebra and the neck of the first rib, on, the 
inner side of the superior intercostal artery. Its form is irregular ; it is larger in 
size than the preceding, and frequently joined with the first thoracic ganglion. 

Its superior branches communicate with the middle cervical ganglion. 
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Its inferior branches descend, some in front of, others behind the subclavian 
artery, to join the first thoracic ganglion. The most important of these branches 
constitutes the inferior cardiac nerve, to be presently described. 

The external branches consist of several filaments, some of which communicate 
with the seventh and eighth spinal nerves; others accompany the vertebral 
artery along the vertebral canal, forming a plexus round the vessel, supplying 
it with filaments, and communicating with the cervical spinal nerves as high as 
the fourth. 


Cardiac Nerves. 

The cardiac nerves are three in number on each side : superior, middle, and 
inferior, one being derived from each of the cervical ganglia. 

The superior cardiac nerve (nervus superficial^ cordis) arises by two or more 
branches from the superior cervical ganglion, and occasionally receives a filament 
from the cord of communication between the first and second cervical ganglia. 
It runs down the neck behind the common carotid artery, lying upon the Longus 
colli muscle ; and crosses in front of the inferior thyroid artery, and the recurrent 
laryngeal nerve. 

The right superior cardiac nerve , at the root of the neck, passes either in front of 
or behind the subclavian artery, and along the arteria innominata, to the back 
part of the arch of the aorta, where it joins the deep cardiac plexus. This nerve, 
in its course, is connected with other branches of the sympathetic ; about the 
middle of the neck it receives filaments from the external laryngeal nerve ; lower 
down, one or two twigs from the pneumogastric ; and as it enters the thorax, it 
joins with the recurrent laryngeal. Filaments from this nerve accompany the 
inferior thyroid artery to the thyroid gland. 

The left superior cardiac nerve runs by the side of the left carotid artery, and in 
front of the Arch of the aorta, to the superficial cardiac plexus ; but occasionally it 
passes behind the aorta, and terminates in the deep cardiac plexus. 

The middle cardiac nerve (nervus cardiacus magnus), the largest of the three, 
arises from the middle cervical ganglion, or from the cord between the middle and 
inferior ganglia. On the right side, it descends behind the common carotid 
artery ; and, at the root of the neck, passes either in front of or behind the sub- 
clavian artery ; it then descends on the trachea, receives a fow filaments from the 
recurrent laryngeal nerve, and joins the deep cardiac plexus. In the neck, it 
communicates with the superior cardiac and recurrent laryngeal nerves. On the 
left side, the middle cardiac nerve enters the chest between the left carotid and 
subclavian arteries, and joins the left side of the deep cardiac plexus. 

The inferior cardiac nerve (nervus cardiacus minor) arises from the inferior 
cervical or first thoracic ganglion. It passes down behind the subclavian artery, 
and along the front of the trachea, to join the deep cardiac plexus. It communi- 
cates freely behind the subclavian artery with the recurrent laryngeal and middle 
cardiac nerves. 

The great or deep cardiac plexus (plexus magnus profundus — Scarpa) is situated 
in front of the trachea at its bifurcation, above the point of division of the pul- 
monary artery, and behind the arch of the aorta. It is formed by the cardiac 
nerves derived from the cervical ganglia of the sympathetic, and the cardiac 
branches of the recurrent laryngeal and pneumogastric. The only cardiac nerves 
which do not enter into the formation of this plexus, are the left superior cardiac 
nerve, and the left inferior cardiac branch from the pneumogastric. The branches 
derived from the great cardiac plexus form the posterior coronary plexus, and 
part of the anterior coronary plexus ; whilst a few filaments proceed to the pul- 
monary plexuses, and to the auricles of the heart. 

The branches from the right side of this plexus pass, some in front of and others 
behind *he right pulmonary artery ; the former, the more numerous, transmit a 
fbypfilainents to the anterior pulmonary plexus, and are continued along the trunk 
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of the pulmonary artery, to form part of the anterior coronary plexus ; those 
behind the pulmonary artery distribute a few filaments to the right auricle, and 
form part of the posterior coronary plexus. 

The branches from the left side of the cardiac plexus distribute a few fi la ments 
to the left auricle of the heart and the anterior pulmonary plexus, and then pass 
on to form the greater part of the posterior coronary plexus, a few branches 
passing to the superficial cardiac plexus. 

The superficial ( anterior ) cardiac plexus lies beneath the arch of the aorta, in 
front of the right pulmonary artery. It is formed by the left superior cardiac 
nerve, the left (and occasionally the right) inferior cardiac branches of the pneumo- 
gastric, and filaments from the deep cardiac plexus. A small ganglion (cardiac 
ganglion of Wrisberg) is occasionally found connected with these nerves at their 
point of junction. This ganglion, when present, is situated immediately beneath 
the arch of the aorta, on the right side of the ductus arteriosus. The superficial 
cardiac plexus forms the chief part of the anterior coronary plexus, and several 
filaments pass along the pulmonary artery to the left anterior pulmonary plexus. 

The posterior coronary plexus is chiefly formed by filaments prolonged from the 
left side of the deep cardiac plexus, and by a few from the right side. It surrounds 
the branches of the coronary artery at the back of the heart, and its filaments are 
distributed with those vessels to the muscular substance of the ventricles. 

The anterior coronary plexus is formed chiefly from the superficial cardiac plexus, 
but receives filaments from the deep cardiac plexus. Passing forwards between 
the aorta and pulmonary artery, it accompanies the right coronary artery on the 
anterior surface of the heart. 

Valentin has described nervous filaments ramifying under the endocardium ; 
and Remak has found, in several mammalia, numerous small ganglia on the cardiac 
nerves, both on the surface of the heart and in its muscular substance. The 
elaborate dissections lately completed by Dr. Robert Lee have demonstrated with- 
out any doubt the existence of a dense mesh of nerves distributed both to the 
surface, and in the substance of the heart, having numerous ganglia developed 
upon them. 


Thoracic Part op the Sympathetic. 

The thoracic portion of the sympathetic consists of a series of ganglia, which 
usually correspond in number to that of the vertebrae ; but, from the occasional 
coalescence of two, their number is uncertain. These ganglia are placed on each 
side of the spine, resting against the heads of the ribs, and covered by the pleura 
costalis : the last two are, however, anterior to the rest, being placed on the side 
of the bodies of the vertebrae. The ganglia are small in size, and of a greyish 
colour. The first, larger than the rest, is of an elongated form, and usually 
blended with the last cervical. They are connected together by cord-like pro- 
longations from their substance. 

The external branches from each ganglion, usually two in number, communicate 
with each of the dorsal spinal nerves. 

The internal branches from the six upper ganglia are very small : they supply 
filaments to the thoracic aorta and its branches, besides small branches to the 
bodies of the vertebras and their ligaments. Branches from the third and fourth 
ganglia form part of the posterior pulmonary plexus. 

The internal branches from the six lower ganglia are large and white in 
colour; they distribute filaments to the aorta, and unite to form the three 
splanchnic nerves. These are named, the great , the lesser , and the smallest 
or renal splanchnic. 

The great splanchnic nerve is of a white colour, firm in texture, and bears a 
marked contrast to the ganglionic nerves. It is formed by branches from the 
thoracic ganglia between the sixth and tenth, receiving filaments (according to 
Dr. Beck) from all the thoracic ganglia above the sixth. These roots unite to 
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form a large round cord of considerable size. It descends obliquely inwards in 
front of the bodies of the vertebrae along the posterior mediastinum, perforates the 
crus of the Diaphragm, and terminates in the semilunar ganglion, distributing 
filaments to the renal plexus and suprarenal capsule. 

The lesser splanchnic nerve is formed by filaments from the tenth and eleventh 
ganglia, and from the cord between them. It pierces the Diaphragm with 
the preceding nerve, and joins the coeliac plexus. It communicates in the chest 
with the great splanchnic nerve, and occasionally sends filaments to the renal 
plexus. 

The smallest or renal splanchnic nerve arises from the last ganglion, and piercing 
the Diaphragm, terminates in the renal plexus and lower part of the coeliac plexus. 
It occasionally communicates with the preceding nerve. 

A striking analogy appears to exist between the splanchnic and the cardiac 
nerves. The cardiac nerves are three in number ; they arise from the three cer- 
vical ganglia, and are distributed to a large and important organ in the thoracic 
cavity. The splanchnic nerves, also three in number, are connected probably 
with all the dorsal ganglia, and are distributed to important organs in the abdo- 
minal cavity. 

The epigastric or solar gilexns supplies all the viscera in the abdominal cavity. 
It consists of a dense network of nerves and ganglia, situated behind the stomach 
and in front of the aorta and crura of the Diaphragm. It surrounds the coeliac 
axis and root of the superior mesenteric artery, extending downwards as low as 
the pancreas, and outwards to the suprarenal capsules. This plexus, and the 
ganglia connected with it, receive the great splanchnic nerve of both sides, part of 
the lesser splanchnic nerves, and the termination of the right pneumogas trie. It 
distributes filaments, which accompany, under the name of plexuses, all the 
branches from the front of the abdominal aorta. 

The semilunar ganglia , of the solar plexus, two in number, one on each side, are 
the largest ganglia in the body. They are large irregular gangliform masses, 
formed by the aggregation of smaller ganglia, having interspaces between them. 
They are situated by the side of the coeliac axis and superior mesenteric artery, 
close to the suprarenal capsules : the one on the right side lies beneath the vena 
cava ; the upper part of each ganglion is joined by the greater and lesser splanch- 
nic nerves, and to the inner side of each the branches of the solar plexus are con- 
nected. From the solar plexus are derived the following : — 


Phrenic or Diaphragmatic plexus. 
Coeliac plexus. 

Gastric plexus. 

Hepatic plexus. 

Splenic plexus. 


Suprarenal plexus. 

Eenal plexus. 

Superior mesenteric plexus. 
Spermatic plexus. 

Inferior mesenteric plexus. 


The phrenic plexus accompanies the phrenic artery to the Diaphragm, which it 
supplies, some filaments passing to the suprarenal capsule. It arises from the 
upper part of the semilunar ganglion, and is larger on the right than on the left 
Side. In connection with this plexus, on the right side, at its point of junction 
with the phrenic nerve, is a small ganglion (ganglion diaphragmaticum). This 
ganglion is placed on the under Burface of the Diaphragm, near the suprarenal 
capsule. Its branches are distributed to the vena cava, suprarenal capsule, and 
the hepatic plexus. There is no ganglion on the left side. 

The suprarenal plexus is formed by branches from the solar plexus, from the 
semilunar ganglion, and from the splanchnic and phrenic nerves, a ganglion being 
formed at the point of junction of the latter nerve. It supplies the suprarenal 
gland. TbS branches of this plexus are remarkable for their large size, in com- 
parison with the Size of the organ they supply. 

rmal plexus is formed by filaments from the solar plexus, the outer part 
•-•seiiiilnaMwp -ganglion, and the aortic plexus. It is also joined by filaments 
frora the splanchnic nerves. The nerves from these sources* 
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fifteen or twenty in number, have numerous ganglia developed upon them. They 
accompany the branches of the renal artery into the kidney ; some filaments on 
the right side being distributed to the vena cava, and others to the spermatic 
plexus, on both sides. 

The spermatic plexus is derived from the renal plexus, receiving branches from 
the aortic plexus. It accompanies the spermatic vessels to the testes. 

In the female, the ovarian plexus is distributed to the ovaries and fundus of the 
uterus. 

The coeliac plexus , of large size, is a direct continuation from the solar plexus : 
it surrounds the coeliac axis, and subdivides into the gastric, hepatic, and splenic 
plexuses. It receives branches from one or more of the splanchnic nerves, and, on 
the left side, a filament from the pneumogastric. 

The gastric plexus accompanies the gastric artery along the lesser curvature 
of the stomach, and joins with branches from the left pneumogastric nerve. It is 
distributed to the stomach. 

The hepatic plexus , the largest offset from the coeliac plexus, receives filaments 
from the left pneumogastric and right phrenic nerves. It accompanies the hepatic 
artery, ramifying in the substance of the liver, upon its branches, and upon those 
of the vena portce. 

Branches from this plexus accompany all the divisions of the hepatic artery. 
Thus there is a pyloric plexus accompanying the pyloric branch of the hepatic, 
which joins with the gastric plexus, and pneumogastric nerves. There is also a 
gastro- duodenal plexus, which subdivides into the pancroatico-duodenal plexus, 
which accompanies the pancreatico-duodenal artery, to supply the pancreas and 
duodenum, joining with branches from the mesenteric plexus; and a gastro- 
epiploic plexus, which accompanies the right gastro -epiploic artery along the 
greater curvature of the stomach, and anastomoses with branches from the splenic 
plexus. A cystic plexus, which supplies the gall-bladder, also arises from the 
hepatic plexus, near the liver. 

The splenic plexus is formed by branches from the right and t left semilunar 
ganglia, and from the right pneumogastric nerve. It accompanies the splenic 
artery and its branches to the substance of the spleen, giving off, in its course, 
filaments to the pancreas (pancreatic plexus), and the left gastro-epiploic plexus, 
which accompanies the gastro-epiploica sinistra artery along the convex border of 
the stomach. 

The superior mesenteric plexus is a continuation of the lower part of the great 
solar plexus, receiving a branch from the junction of the right pneumogastric 
nerve with the coeliac plexus. It surrounds the superior mesenteric artery, which 
it accompanies into the mesentery, and divides into a number of secondary 
plexuses, which are distributed to. all the parts supplied by the artery, viz., 
pancreatic branches to the pancreas ; intestinal branches, which supply the whole 
of the small intestine ; and ileo-colic, right colic, and middle colic branches, which 
supply the corresponding parts of the great intestine. The nerves composing 
this plexus are white in colour, and firm in texture, and have numerous ganglia 
developed upon them near their origin. 

The aortic plexus is formed by branches derived, on each side, from the semi- 
lunar ganglia and renal plexuses, receiving filaments from some of the lumbar 
ganglia. It is situated upon the sides and front of the aorta, between the origins 
of the superior and inferior mesenteric arteries. From this plexus arise the 
inferior mesenteric, part of the spermatic, and the hypogastric plexuses ; and it 
distributes filaments to the inferior vena cava. 

The mferior mesenteric plexus is derived chiefly from the left side of the aortic 
plexus. It surrounds the inferior mesenteric artery, and divides into a number of 
secondary plexuses, which are distributed to all the parts supplied by the artery* 
viz., the left colic and sigmoid plexuses, which supply the descending and sigmoid 
iexure of the colon ; and the superior haemorrhoid al plexus, which supplies the 
upper port of the rectum, and joins in the pelvis with branches from the left 
hypogastric plexus. 
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The Lumbar Portion of the Sympathetic. 

The lumbar portion of the sympathetic is situated in front of the vertebral 
column, along the inner margin of the Psoas muscle. It consists usually of four 
ganglia, connected together by interganglionic cords. The ganglia are of small 
size, of a greyish colour, shaped like a barley-corn, and placed much nearer the 
median line than the thoracic ganglia. 

The superior and inferior branches of the lumbar ganglia, serve as communi- 
cating branches between the chain of ganglia in this region. They are usually 
single, and of a white colour. 

The external branches communicate with the lumbar spinal nerves. From the 
situation of the lumbar ganglia, these branches are longer than in the other 
regions. They are usually two in number for each ganglion, and accompany the 
lumbar arteries around the sides of the bodies of the vertebrae, passing beneath 
the fibrous arches from which some of the fibres of the Psoas muscle arise. 

The internal branches pass inwards, in front of the aorta, and form the lumbar 
aortic plexus, already described. Other branches descend in front of the common 
iliac arteries, and join, over the promontory of the sacrum, to form the hypogastric 
plexus. Numerous delicate filaments are also distributed to the bodies of the 
vertebrae, and the ligaments connecting them. 

Pelvic Portion of the Sympathetic. 

The pelvic portion of the sympathetic is situated in front of the sacrum, along 
the inner side of the anterior sacral foramina. It consists of four or five small 
ganglia on each side, connected together by interganglionic cords. Below, these 
cords converge and unite on the front of the coccyx, by means of a small ganglion 
(ganglion impar). 

The superior and inferior branches , are the cords of communication between the 
ganglia above and below. 

The external branches , exceedingly short, communicate with the sacral nerves. 
They are two in number to each ganglion. The coccygeal nerve communicates 
either with the last sacral, or coccygeal ganglion. 

The internal branches communicate, on the front of the sacrum, with the 
corresponding branches from the opposite side ; some, from the first two ganglia, 
pass to join the pelvic plexus, and others form a plexus, which accompanies the 
middle sacral artery. 

The hijpoga8tric plexus supplies the viscera of the pelvic cavity. It is situated 
in front of the promontory of the sacrum, between the two common iliac arteries, 
and is formed by the union of numerous filaments, which descend on each side 
from the aortic plexus, from the lumbar ganglia, and from the first two sacral 
ganglia. This plexuB contains no ganglia, and bifurcates, below, into two lateral 
portions, which form the inferior hypogastric, or pelvic plexuses. 

Inferior Hypogastric, or Pelvic Plexus. 

The inferior hypogastric, or pelvic plexus, is situated at the side of the rectum 
and bladder in the male, and at the side of the rectum, vagina, and bladder, in 
the female. It is formed by a continuation of the hypogastric plexus, by branches 
from the second, third, and fourth sacral nerves, and by a few filaments from the 
sacral ganglia. At the point of junction of these nerves, small ganglia are found. 
From this plexus numerous branches are distributed to all the viscera of the 
pelvis. They accompany the branches of the internal iliac artery. 

Tbf inferior hcemorrhoidal plexus arises from the back part of the pelvic 
plexus.ytt supplies the rectum, joining with branches of the superior hiemorrhoidal 
plexus. ^ 

The vesical plexus arises from the fore part of the pelvic plexus. The nerves 
composing it are numerous, and contain a large proportion of spinal nerve-fibres. 
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They accompany the vesical arteries, and are distributed to the side and base of 
the bladder. Numerous filaments also pass to the vesiculae seminales, and vas 
deferens : those accompanying the vas deferens join, on the spermatic cord, with 
branches from the spermatic plexus. 

The prostatic plexus is continued from the lower part of the pelvic plexus. 
The nerves composing it are of large size. They are distributed to the prostate 
gland, vesiculse seminales, and erectile structure of the penis. The nerves sup- 
plying the erectile structure of the penis consist of two sets, the small and large 
cavernous nerves. They are slender filaments, which arise from the fore part of 
the prostatic plexus ; and after joining with branches from the internal pudic 
nerve, pass forwards beneath the pubic arch. 

The small cavernous nerves perforate the fibrous covering of the penis, near 
its roots. 

The large cavernous nerve passes forwards along the dorsum of the penis, joins 
with the dorsal branch of the pudic nerve, and is distributed to the corpus caver- 
nosum and spongiosum. 

The vaginal plexus arises from the lower part of the pelvic plexus. It is lost 
on the walls of the vagina, being distributed to the erectile tissue at its anterior 
part, and to the mucous membrane. The nerves composing this plexus contain, 
like the vesical, a large proportion of spinal nerve-fibres. 

The uterine nerves arise from the lower part of the hypogastric plexus, above 
the point where the branches from the sacral nerves join the pelvic plexus. They 
accompany the uterine arteries to the side of the organ between the layers of the 
broad ligament, and are distributed to the cervix and lower part of the body of 
the uterus, penetrating its substance. 

Other filaments pass separately to the body of the uterus and Fallopian tube. 

Branches from the hypogastric plexus accompany the uterine arteries into the 
substance of the uterus. Upon these filaments ganglionic enlargements are 
found.* 


For a detailed account of the supply of nerves to the uterus, and for a description of 
the changes which these nerves and their ganglia undergo during pregnancy, the reader 
is referred to the papers on ‘ The Anatomy of the Nerves of the Uterus/ published by 
Dr. Robert Lee. 


* This description of the sympathetic nerve accords with the works which are received 
as standard authorities in anatomy : but when the result of Dr. Robert Lee’s dissections 
shall havo been published, our knowledge of the distribution of the sympathetic system 
of nerves will be placed upon a different footing. Dr. Lee's beautiful dissections of the 
nerves of the heart, and those of the uterus, have been long known to anatomists. Other 
preparations, as accurate and beautiful as these, showing the communication between the 
pneumogastric and sympathetic, and the supply of nerves to the oesophagus, stomach, and 
some other viscera, were recently exhibited by Dr. Lee to the College of Physicians ; and it 
may be anticipated that Dr. Lee will soon be able to complete and publish the account 
of the whole sympathetic system. 



Organs of Sense. 

T HE Organs of the Senses are five in number, viz., those of touch, of smell, of 
taste, of hearing, and of sight. 


The Skin. 

r 

The skin is the principal seat of the sense of touch, and may bo regarded as a 
covering for the protection of the deeper tissues ; it is also an important excretory 
and absorbing organ. It consists of two layers, the derma or cutis vera, and the 
epidermis or cuticle. On the surface of the former layer are the sensitive 


297. — A Sectional View of the Skin (magnified). 



papillae ; and within, or imbedded beneath it, are the sweat-glands, hair-follicles, 
and sebaceous glands. 

The derma , or true skin, is tough, flexible, and highly elastic, in order to defend 
the internal parts from violence. It consists of fibro-areolar tissue, intermixed 
with numerous blood-vessels, lymphatics, and nerves. The fibro-areolar tissue 
f forms the framework of the cutis ; it is composed of firm interlacing bundles of 
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white fibrous tissue, intermixed with a much smaller proportion of yellow elastic 
fibres, the amount of which varies in different parts. The fibro-areolar tissue is 
more abundant in the deeper layers of the cutis, where it is dense and firm, the 
meshes being large, and gradually becoming blended with the subcutaneous areolar 
tissue ; towards the surface, the fibres become finer and more closely interlaced, 
the most superficial layer being covered with numerous small, conical, vascular 
eminences, the papillae. From these differences in the structure of the cutis at 
different parts, it is usual to describe it as consisting of two layers ; the deeper 
layer or corium, and the superficial or papillary layer. 

The corium consists of strong interlacing fibrous bands, composed chiefly of the 
white variety of fibrous tissue ; but containing, also, some fibres of the yellow 
elastic tissue, which vary in amount in different parts. Towards the attached 
surface, the fasciculi are large and coarse ; and the areolae left by their interlacing 
large, and occupied by adipose tissue and the sweat-glands. This element of the 
skin becomes gradually blended with the subcutaneous areolar tissue. Towards 
the free surface, the fasciculi are much finer, and they have a closer interlacing, 
the most superficial layers consisting of a transparent, homogeneous matrix with 
imbedded nuclei. 

The corium varies in thickness, from a quarter of a line to a line and a half, in 
different parts of the body. Thus, it is thicker in the more exposed regions, as 
the palm of the hand and solo of the foot ; on the posterior aspect of the body, 
than the frout ; and on the outer, than the inner side of the limbs. In the eye- 
lids, scrotum, and penis, it is exceedingly thin and delicate. The skin generally 
is thicker in the male than in the female. 

The areola* are occupied by adipose tissue, liair-follicles, and the sudoriferous 
and sebaceous glands ; they are the channels by which the vessels and nerves are 
distributed to the more superficial strata of the corium, and to the papillary 
layer. 

Unstriped muscular fibres are found in the superficial layers of the corium, 
wherever hairs are found ; and in the subcutaneous areolar tissue of the scrotum, 
penis, perineum, and areolae of the nipple. In the latter situations, the fibres are 
arranged in bands, closely reticulated, and disposed in superimposed laminae. 

The papillary layer is situated upon the free surface of the corium ; it consists 
of numerous small, highly sensitive, and vascular eminences, the papillae, which 
rise perpendicularly from its surface, and form the essential element of the organ 
of touch. The papillae are conical- shaped eminences, having a round or blunted 
extremity, occasionally divided into two or more parts, and connected by their 
base with the free surface of the corium. Their average length is about T ^th 
of an inch, and they measure at their base about •j-^th of an inch in diameter. 
On the general surface of the body, more especially in those parts which are 
endowed with slight sensibility, they are few in number, short, exceedingly minute, 
and irregularly scattered over the surface ; but in other situations, as upon the 
palmar surface of the hands and fingers, upon the plantar surface of the feet and 
toes, and around the nipple, they are long, of large size, closely aggregated 
together, and arranged in parallel curved fines, forming the elevated ridges seen 
on the free surface of the epidermis. In these ridges, the larger papillae are 
arranged in a double row, with smaller papillae between them ; and these rows 
are subdivided into small square- shaped masses by short transverse furrows, regu- 
larly disposed, in the centre of each of which is the minute orifice of the duct of 
a sweat-gland. No papillae exist in the grooves between the ridges. In structure, 
the papillae resemble the superficial layer of the cutis ; consisting of a homogene- 
ous tissue, faintly fibrillated, and containing a few fine elastic fibres. The smaller 
papillae contain a single capillary loop ; but in the larger the vessels are con- 
voluted to a greater or less degree ; each papilla also contains one or more nerve- 
fibres, bat the mode in which these terminate is uncertain. In those parts in 
which the sense of touch is highly developed, as in the lips and palm of the hand, 
the nerve-fibres appear to have some intimate connection with an oval-shaped* 
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body, not unlike a Pacinian corpuscle, which occupies the principal part of the 
interior of each papilla, named ‘tactile corpuscle/ The nature of these bodies is 
obscure. Wagner described them as oval-shaped bodies, made up of superimposed 
saccular laminae, presenting some resemblance to a miniature fir-cone, and regarded 
them as directly concerned in the sense of touch. Kolliker considers that the centra] 
part of the papillae generally consists of a connective tissue more homogeneous than 
that of the outer part, surrounded by a sort of sheath of elastic fibres, and he 
believes that these corpuscles are merely a variety of this structure. The nerve- 
fibres, according to this observer, run up in a waving course to the corpuscle, not 
penetrating it, but forming two or three coils round it, and finally join together in 
loops. These bodies are not found in all the papillae ; but from their existence in 
those parts in which the skin is highly sensitive, it is probable that they are 
specially concerned in the sense of touch, but their absence from the papillae of 
other tactile parts shows that they are not essential to this sense. No lymphatics 
have as yet been discovered in the papillae. 

The epidemms, or cuticle (scarf-skin), is an epithelial structure, accurately 
moulded on the papillary layer of the derma. It forms a defensive covering to 
the surface of the true skin, and limits the evaporation of watery vapour from its 
free surface. It varies in thickness in different parts. Where it is exposed to 
pressure and the influence of the atmosphere, as upon the palms of the hands and 
soles of the feet, it is thick, hard, and horny in texture ; whilst that which lies in 
contact with the rest of the body, is soft and cellular in structure. The deeper 
and softer layers have been called the rete mucosnm, the term rete being used from 
the deepest layers presenting, when isolated, numerous depressions, or complete 
apertures, which have been occupied by the projecting papillae. 

The free surface of the epidermis is marked by a network of linear furrows of 
variable size, marking out the surface into a number of spaces of polygonal or 
lozenge-shaped form. Some of these furrows are large, as opposite the flexures 
of the joints, and correspond to the folds in the derma produced by their move- 
ments. In other situations, as upon the back of the hand, they are exceedingly 
fine, and intersect one another at various angles : upon the palmar surface of 
the hand and fingers, and upon the sole, these lines are very distinct, and are 
disposed in curves. They depend upon the large size and peculiar arrangement 
of the papillae upon which the epidermis is placed. The deep surface of the 
epidermis is accurately moulded upon the papillary layer of the derma, each 
papilla being invested by its epidermic sheath ; so that when this layer is removed 
by maceration, it presents a number of pits or depressions corresponding to the 
elevations of the papillae, as well as the furrows left in the intervals between them. 
Fine tubular prolongations from this layer are continued into the ducts of the 
sudoriferous’ and sebaceous glands. In structure, the epidermis consists of flattened 
cells, agglutinated together, and having a laminated arrangement. In the deeper 
layers the cells are large, rounded or columnar, and filled with soft opaque contents. 
In the superficial layers the cells are flattened, transparent, dry, and firm, and their 
contents converted into a kind of horny matter. The difference in the structure 
of, these layers is dependent upon the mode of growth of the epidermis. As the 
external layers desquamate, from their being constantly subjected to attrition, they 
are reproduced from beneath, successive layers gradually approaching towards the 
free surface, which, in their turn, die and are cast off. 

These cells are developed in the liquor sanguinis, which is poured out on the 
free surface of the derma ; they contain nuclei, and form a thin stratum of closely- 
aggregated nucleated cells, which cover the entire extent of the papillary layer. 
The deepest layers of cells, according to Kolliker, are of a columnar form, and are 
arranged perpendicularly to the free surface of the derma, forming either a single 
or a double, or even triple, layer : the lamina© succeeding these are composed of 
eells of a more rounded form, the contents of which are soft, opaque, granular, and 
soluble in acetic acid. As these cells successively approach the surface by the 
development of fresh layers from beneath, they assume a flattened form fro*** 
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evaporation of their fluid contents, and Anally form a transparent, dry, mem- 
branous scale, lose their nuclei, and apparently become changed in their chemical 
composition, as they are unaffected now by acetic acid. 

The black colour of the skin in the negro, and the tawny colour among some of 
the white races, is due to the presence of pigment in the cells of the cuticle. 
This pigment is more especially distinct in the cells of the deeper layer, or rete 
mucosum, and is similar to that found in the choroid. As the cells approach the 
surface and desiccate, the colour becomes partially lost. 

The arteries which supply the skin divide into numerous branches in the sub- 
cutaneous tissue ; they then pass through the areoles of the corium, and divide 
into a dense capillary plexus, which supplies the sudoriferous and sebaceous 
glands and the hair-follicles, terminating in the superficial layers of the corium, 
by forming a capillary network, from which numerous fine branches ascend to 
the papill®. 

The lymphatic vessels are arranged in a minute plexiform network in the 
superficial layers of the corium, where they become interwoven with the capillary 
and nervous plexuses ; they are especially abundant in the scrotum and round the 
nipple. 

The nerves which supply the skin ascend with the vessels through the areolae 
of the deep layers of the corium to the more superficial layers, where they form a 
minute plexiform mesh. From this plexus, the primitive nerve-fibres pass to be 
distributed to the papilla?. The nerves are most numerous in those parts which 
are provided with the greatest sensibility. 

Appendages of the Skin. 

The appendages of the skin are, the nails, the hairs, the sudoriferous and 
sebaceous glands, and their ducts. 

The nails and hairs are peculiar modifications of the epidermis, consisting 
essentially of the same cellular structure as that membrane. 

The Nails are flattened elastic structures of a horny texture, placed upon the 
dorsal surface of the terminal phalanges of the fingers and toes. Each nail is 
convex on its outer surface, concave within, and is implanted by a portion called 
the root into a groove of the skin ; the exposed portion is called the body , and the 
anterior extremity, the free edge. The nail has a very firm adhesion to the cutis, 
being accurately moulded upon its surface, as the epidermis is in other parts. 
The part of the cutis beneath the body and root of the nail, is called the matrix , 
because it is the part from which the nail is produced. Corresponding to the 
body of the nail, the matrix is thick, and covered with large, highly vascular 
papillae, arranged in longitudinal rows, the colour of which is seen through the 
transparent tissue. Behind this, near t^e root of the nail, the papillae are small, 
less vascular, and have no regular arrangement ; hence, the portion of the nail 
corresponding to this part is of a whiter colour, and called lunula , from its form. 

The cuticle, as it passes forwards on the dorsal surface of the finger, is attached 
to the surface of the nail, a little in advance of its root : at the extremity of the 
finger, it is connected with the under surface of the nail, a little behind its free 
edge. The cuticle and homy structure of the nail (both epidermic structures), 
are thus directly continuous with each other. The nails, in structure, consist of 
cells having a laminated arrangement, and these are essentially similar to those 
composing the epidermis. The deepest layer of cells which lie in contact with the 
papillae at the root and under surface of the nail, are of elongated form, arranged 
perpendicularly to the surface, and provided with nuclei ; those which succeed 
these, are of a rounded or polygon!al form, the more superficial ones becoming 
broad, thin ? and flattened, and so closely compacted together as to make the limits 
of each cell very indistinct. 

It is by the successive growth of new cells at the root and under Burfooe of the 
body of the nail, that it advances forwards, and maintains a due thickness) whilst, 

PP 
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at the same time, the growth of the nail in the proper direction is secured. As 
these cells in their turn become displaced by the growth of new cells, they assume 
a flattened form, lose their nuclei, and finally beoome closely compacted together 
into a firm, dense, horny texture. In chemical composition, the nails resemble the 
epidermis. According to Mulder, they contain a somewhat larger proportion of 
carbon and sulphur. 

The Havre are peculiar modifications of the epidermis, and consist essentially 
of the same structure as that membrane. They are found on nearly every part of 
the surface of the body, excepting the palms of the hands and soles of the feet, 
and vary much in length, thickness, and colour in different parts of the body, and 
in different races of mankind. In some parts they are so short as not to project 
beyond the follicle containing them ; in other parts, as upon the scalp, they are of 
considerable length ; along the margin of the eyelids and upon the face, they are 
remarkable for their thickness. A hair consists of a root , the part implanted in 
the skin ; the shaft, the portion projecting from its surface, and the point They 
generally present a cylindrical or more or less flattened form, and a reniform out- 
line upon a transverse section. 

The root of the hair presents at its extremity a bulbous enlargement, which is 
whiter in colour, and softer in texture, than the stem, and is lodged in a follicular 
involution of the epidermis, called the hair-follicle. When the hair is of con- 
siderable length, the follicle extends into the subcutaneous cellular tissue. The 
hair-follicle is bulbous at its deep extremity, like the hair which it contains, and 
has opening into it, near its free extremity, the orifices of the ducts of one or more 
sebaceous glands. In structure, the hair-follicle consists of two coats : an outer 
or dermic, and an inner or cuticular. The outer coat is formed mainly of areolar 
tissue ; it is continuous with the corium, is highly vascular, and supplied by 
numerous minute nervous filaments. The inner or cuticular lining is continuous 
with the epidermis, and, at the bottom of the hair-follicle, with the root of the 
hair ; this cuticular lining resembles the epidermis in the peculiar rounded form 
and soft character of those cells which lie in contact with the outer coat of the 
hair-follicle, and the thin, dry, and scaly character of those which lie near the 
surface of the hair, to which they are closely adherent. When the hair is plucked 
from its follicle, this cuticular lining most commonly adheres to it, and forms 
what is called the root-sheath. At the bottom of each hair-follicle is a small 
conical vascular eminence or papilla, similar in every respect to those found upon 
the surface of the skin ; it is continuous with the dermic layer of the follicle, is 
highly vascular, and probably supplied with nervous fibrils : this is the part 
through which material is supplied for the production and constant growth of the 
hair. The root of the hair rests upon this conical shaped eminence, and is con- 
tinuous with the cuticular lining of the follicle at this part. It consists of 
nucleated cells, similar in every respect to those which in other situations form 
the epidermis. These cells gradually enlarge as they are pushed upwards into 
the soft bulb, and some of them contain pigment-granules, which either exist in 
separate cells, or are separate, but aggregated round the nucleus ; it is these 
granules which give rise to the colour of the hair. It occasionally happens that 
these pigment-granules completely fill the cells in the centre of the bulb, which 
gives rise to the dark tract of pigment often found, of greater or less length, in 
the axis of the hair. 

The shaft of the hair consists of a central part or medulla, the fibrous part of 
the hair, and the cortex externally. The medulla occupies the centre of the shaft, 
and ceases towards the point of the hair. It is usually wanting in the fine hairs 
covering the surface of the body, and commonly in those of the head. It is more 
opaque anft deeper coloured than the fibrous part, and consists of cells containing 
pigment or fat-grannies. The fibrous portion of the hair constitutes the chief 
9*^$ the stem ; its cells are elongated, and unite to form flattened fusiform 
£j*res? These also contain pigment-grannies, which assume a linear arrangement. 
The cells which form the cortex of the hair consist of a single layer which 
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surrounds those of the fibrous layer; they are converted into thin fiat scales, 
having an imbricated arrangement. 

The Sebaceous Glcmds are small, sacculated, glandular organs, lodged in the 
substance of the corium, or subdermoid tissue. They are found in most parts of 
the skin, but are most abundant in the scalp and face ; they are also very numerous 
around the apertures of the anus, nose, mouth, and external ear ; but are wanting 
m the palms of the hands and the soles of the feet. Each gland consists of a 
single duct, more or less capacious, which terminates in a lobulated pouch-like 
extremity. The basement membrane forming the wall of the sac, as well as the 
duct, is lined by epithelium, which is filled with particles of sebaceous matter ; 
and this becoming detached into the cavity of the sac, as its growth is renewed, 
constitutes the secretion. The sacculi connected with each duct vary in number 
from two to five, or even twenty. The orifices of the ducts open most frequently 
into the hair-follicles, but occasionally upon the general surface. On the nose and 
face, the glands are of large size, distinctly lobulated, and often become much 
enlarged from the accumulation of pent-up secretion. Thp largest sebaceous 
glands are those found in the eyelids, the Meibomian glands. 

The Sudoriferous or Sweat-Glands , are the organs by which a large portion 
of the aqueous and gaseous materials are excreted by the skin. They are found 
m almost every part of the skin, and are situated in small pits in the deep parts 
of the corium, or in the subcutaneous areolar tissue, surrounded by a quantity of 
adipose tissue. They are small, lobular, reddish bodies, consisting of one or more 
convoluted tubuli, from which the efferent duct proceeds upwards through the 
corium and cuticle, and opens upon the surface by a slightly enlarged orifice. 
The efferent duct, as it passes through the corium, pursues, for a short distance, 
a spiral course, becoming straight in the more superficial part of this layer, and 
opens on the surface of the cuticle by an oblique valve-like aperture. In the 
parts where the epidermis is thin, the ducts are finer and almost straight in their 
course ; but where the epidermis is thicker, they assume again a spiral arrange- 
ment, the separate windings of the tube being as close and as regular as those of 
a common screw. The spiral course of these ducts is especially distinct in the 
thick cuticle of the palm of the hand and sole of the foot. The size of these glands 
varies. They are especially large in those regions where the amount of perspi- 
ration is great, as in the axillae, where they form a thin mammillated layer of a 
reddish colour, which corresponds 'exactly to the situation of the hair in this 
region ; they are large, also, in the groin. Their mynber varies. They are 
most numerous on the palm of the hand, presenting, according to Krause, 2,800 
orifices on a square inch of the integument, and are rather less numerous on the 
sole of the foot. In both of these situations, the orifices of the ducts are exceed- 
ingly regular, and correspond to the small transverse grooves which intersect the 
ridges of papillae. In other situations they are more irregularly scattered, but in 
nearly equal numbers over parts including the same extent of surface. In the 
neck and back they are least numerous, their number amounting to 417 on the 
square inch (Krause). Their total number is estimated by the same writer at 
2,381,248; and supposing the aperture of each gland to represent a surface 
of of a line in diameter, he calculates that the whole of these glands would 
present an evaporating surface of about eight square inches. Each gland consists 
of a single tube intricately convoluted, terminating at one end by a blind extremity, 
and opening at the other end upon the surface of the skin. In the larger glands 
this single duct usually divides and subdivides dichotomously ; the smaller ducts 
ultimately ter mina ting in short ceecal pouches, rarely anastomosing. The wall of 
the duct is thick ; the width of the canal rarely exceeding one-third of its diameter. 
The tube, both in the gland and where it forms the excretory duct, consists of two 
layers : an outer, formed by fine areolar tissue ; and an inner layer of epithelium* 
The external, or fibro-cellular coat, is thin, continuous with the superficial layer 
of the coriUm, and extends only as high as the surface of the true skin* IS w 
epithelial lining, is much thicker* continuous with the epidermis, end alone Ibrms 
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the spiral portion, of the tube. When the cuticle is carefully removed from the 
surface of the cutis, these convoluted tubes of epidermis may be drawn out, and 
form nipple-shaped projections on its under surface. According to Kolliker, a 
layer of non-striated muscular fibres, arranged longitudinally, is found between 
the areolar and epithelial coats of the ducts of the larger sweat-glands, as in the 
pTillfl., root of the penis, on the labia majora, and round the anus. 

The contents of the smaller sweat-glands are quite fluid ; but in the larger 
glands, the contents are semi-fluid and opaque, and contain a number of coloured 
granules, and cells which appear analogous to epithelial oells. 

The Tongue. 

The tongue is the organ of the special sense of taste. It is situated in the 
’floor of the mouth, in the interval between the two lateral portions of the body of 
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fchs^lowcfr jaw. Its base, or root, is directed backwards, and connected with the 
g^Jfcyoides by numerous muscles, with the epiglottis by three folds of mucous 
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membrane, which form the glosso-epiglottic ligaments, and with the soft palate and 
pharynx by means of the anterior and posterior pillars of the fauces. Its apex or 
tip, thin and narrow, is directed forwards against the inner surface of the lower 
incisor teeth. The under surface of the tongue is connected with the lower jaw by 
the Genio-hyo-glossi muscles ; from its sides, the mucous membrane is reflected to 
the inner surface of the gums ; and, in front, a distinct fold of that membrane the 
fraenwm linguae , , is formed beneath its under surface. 

The typ of the tongue, part of its under surface, its sides, and dorsum, are 
free. 

The dorsum of the tongue is convex, marked along the middle line by a raphe, 
which divides it into two symmetrical halves ; and this raphe terminates behind, 
about half an inch from the base of the organ, a little in front of a deep mucous 
follicle, the foramen ccBcum. The anterior two-thirds of this surface are rough, 
and covered with papillae ; the posterior third is more smooth, and covered by the 
projecting orifices of numerous muciparous glands. 

The mucous membrane invests the entire extent of the free surface of the tongue. 
On the under surface of the organ it is thin and smooth, and may be traced on 
either side of the freenum, through the ducts of the submaxillary glands ; and 
between the sides of the tongue and the lower jaw, through the ducts of the sub- 
lingual glands. As it passes over the borders of the organ, it gradually assumes 
its papillary character. 

The mucous membrane of the tongue consists of structures analogous to those of 
the skin, namely, a cutis or corium , supporting numerous papillae, and covered, as 
well as the papillae, with epithelium. 

The cutis is tough, but thinner and less dense than in most parts of the skin, 
and is composed of similar tissue. It contains the ramifications of the numerous 
vessels and nerves from which the papillae are supplied, and affords insertion to all 
the intrinsic muscular fibres of the organ. 

The papillae of the tongue are thickly distributed over the whole of its upper 
surface, giving to it its characteristic roughness. They are more prominent than 
those of the skin, standing out from the surface like the villi of the intestine. The 
principal varieties are the papillae maximae (circumvallatee), papillae mediae (fungi- 
formes), and papillae minimae (conicae or filiformes). 

The papillae maximce (circumvallatee) are of large size, and vary from eight to 
ten in number. They are situated at the back part of the dorsum of the tongue, 
near its base, forming a row on each side, which, running backwards and inwards, 
meet in the middle line, like the two lines of the letter V inverted. Each papilla 
consists of a central flattened projection of mucous membrane, circular in form, 
from to of an inch wide, attached to the bottom of a cup-shaped depression 
of the mucous membrane ; the exposed part being covered with numerous small 
papillae. The cup-shaped depression forms a kind of fossa round the papilla, 
having a circular margin of about the same elevation, covered with smaller papillae. 
The fissure corresponding to the papilla, which is situated at the junction of the 
two lines of the circumvallate papillae, is so large and deep, that the name foramen 
acecum has been applied to it. In the smaller papilla?, the fissure exists only on 
one side. 

The papillae mediae (fungiformes), more numerous than the preceding, are 
scattered irregularly and sparingly over the dorsum of the tongue ; but are found 
chiefly at its sides and apex. They are easily recognised, among the other 
papillae, by their large size, rounded eminences, and deep red colour. They are 
narrow at their attac hm ent to the tongue, but broad and rounded at their free 
extremities, and covered with secondary papillae. Their epithelial investment is 
very thin. 

The papillae nwvimce (conicae — filiformes) cover the anterior two-thirds of the 
dorsum of the tongue. They are very minute, more or less conical or filiform in 
shape, and arranged in lines corresponding in direction with the two row# of the 
papiH© circum vallate 5 excepting at the apex of the organ, where their direction 
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4b transverse. The filiform papillsB are of a whitish tint, owing to the thickness and 
density of their epithelium ; they are covered with numerous secondary papillae, 
are firmer and more elastic than the papillae of mucous membrane generally, and 
often enclose minute hairs. 

Simple papillae, similar to those of the skin, are dispersed very unequally among 
the compound forms, and exist sparingly on the surface of the tongue behind the 
circumvallate variety, buried under a layer of epithelium. 

Structure of the papillae. The papilla? apparently resemble in structure those 
of the cutis, consisting of a cone-shaped projection of homogeneous tissue, covered 
with a thick layer of squamous epithelium, ' and contain one or more capillary 
loops, amongst which nerves are distributed in great abundance. If the epithelium 
is removed, it will be found that they are not simple processes like the papillae of 
the skin, for the surface of each is studded with minute conical processes of the 
mucous membrane, which form secondary papillae (Todd and Bowman). In the 
papillae circumvallatae, the nerves are numerous and of large size ; in the papillee 
ffangiformes they are also numerous, and terminate in a plexiform network, from 
which brush-like branches proceed ; in the papillae filiformes, their mode of ter- 
mination is uncertain. 

Besides the papillae, the mucous membrane of the tongue is provided with 
numerous follicles and glands. 

The follicles are found scattered over its entire surface, but are especially 
numerous between the papillae circumvallatae and the epiglottis. 

The mucous gland s (lingual), similar in structure to the labial and buccal, are 
found chiefly beneath the mucous membrane of the posterior third of the dorsum 
of the tongue. There is a small group of these glands beneath the tip of the 
tongue, a few along the borders of the organ, and some in front of the circumvallate 
papillae projecting into the muscular substance. Their ducts open either upon the 
surface, or into the depressions round the large papillae. 

The epithelium is of the scaly variety like that of the epidermis. It covers the 
free surface of the tongue, as may be easily demonstrated by maceration, or boiling, 
when it can be detached entire : it is much thinner than in the skin : the intervals 
between the large papillae are not filled up by it, but each papilla has a separate 
investment from root to summit. The deepest cells may sometimes be detached 
as a separate layer, corresponding to the rete mneosnm, but they never contain 
colouring matter. 

The tongue consists of two symmetrica halves, separated from each other, in 
the middle line, by a fibrous septum. Each half is composed of muscular fibres 
arranged in various directions, containing much interposed fat, and supplied by 
vessels and nerves : the entire organ is invested by mucous membrane, and a sub- 
mucous fibrous stratum. The latter membrane invests the greater part of the 
surface of the tongue, and into it the muscular fibres are inserted that pass to the 
surface. , It is thicker behind than in front, and is continuous with the sheaths of 
the muscles attached to it. 

The fibrous septum consists of a vertical layer of fibrous tissue, extending 
throughout the entire length of the middle line of the tongue, from the base to the 
apex. It is thicker behind than in front, and occasionally contains a small fibro- 
cartilage, about a quarter of an inch in length. It is well displayed by making a 
vertical section across the organ. Another strong fibrous lamina, termed the hyo- 
glossal meTribrcme, connects the under surface of the base of the tongue to the body 
of ihe hyoid bone. This membrane receives, in front, some of the fibres of the 
Genio-hyo-glossi. 

Each half of the tongue consists of extrinsic and intrinsic muscles. The former 
, have been already described ; they are the Hyo-glossus, Genio-hyo-glossus, Stylo- 
glossus, Pfifiato-glossus, and part of the Superior constrictor. The intrinsic muscles 
are the Superior longitudinal, Inferior longitudinal, and Transverse* 

. superior longiiudmal fibres (ImguaUs mperficialis) form a superfc^ 
xrf r db^TO/«nd longitudinal fibres on the upper aar&ce 
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beneath the mucous membrane, and extend from the apex backwards to the hyoid 
bone, the individual fibres being attached in their course to the submucous and 
glandular structures. 

The inferior longitudinal fibres are formed by the Lingualis muscle, already 
described (p. 230). 

The transverse fibres are placed between the two preceding layers ; they are 
intermixed with a considerable quantity of adipose substance, and form the chief 
part of the substance of the organ. They are attached internally to the median 
fibrous septum ; and, passing outwards, the posterior ones taking an arched course, 
are inserted into the dorsum and margins of the organ, intersecting the. other 
muscular fibres. 

The arteries of the tongue are derived from the lingual, the facial, and ascending 
pharyngeal. 

The nerves of the tongue are three in number in each half: the gustatory 
branch of the fifth, which is distributed to the papillae at the fore part and sides 
of the tongue ; the lingual branch of the glosso-pharyngeal, which is distributed 
to the mucous membrane at the base and side of the tongue, and to the papillae 
circumvallatae ; and the hypoglossal nerve, which is distributed to the muscular 
substance of the tongue. The two former are nerves of common sensation and of 
taste ; the latter is the motor nerve of the tongue. 

The Nose. 

The Nose is the special organ of the sense of smell : by means of the peculiar 
properties of its nerves, it protects the lungs from the inhalation of deleterious 
gases, and assists the organ of taste in discriminating the properties of food. 

The organ of smell consists of two parts, one external, the nose ; the other 
internal, the nasal fosses. 

The nose is the more anterior and prominent part of the organ of smell. It is 
of a triangular form, directed vertically downwards, and projects from the centre 
of the face, immediately above the upper lip. Its summit, or root, is connected 
directly with the forehead. Its inferior part, the base of the nose, presents two 
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elliptical orifioes, the nostrils, separated from each other by an antero-posterior 
septnm, the eolwma . The margins of these orifioes are provided with a number 
of stiff haars, or vibrissa, which arrest the passage of foreign substances earned 
with the current of air intended for respiration. The lateral surfaces of the nose 
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form, by* their union, the dorsum, the direction of which varies considerably in 
different individuals. The dorsum terminates below in a rounded eminence, the 
lobe of the nose. 

The nose is composed of a framework of bones and cartilages, the latter being 
slightly acted upon by certain muscles. It is covered externally by the integument, 
internally by mucous membrane, and supplied with vessels and nerves. 

The bony framework occupies the upper part of the organ : it consists of the 
nasal bones, and the nasal processes of the superior maxillary. 

The cartilaginous framework consists of five pieces, the two upper, and the two 
lower lateral cartilages, and the cartilage of the septum. 

The wpper lateral cartilages are situated below the free margin of the nasal 
bones : each cartilage is flattened, and triangular in shape. Its anterior margin is 
thicker than the posterior, and connected with the fibro- cartilage of the septum 
Its posterior margin is attached to the nasal process of the superior maxillary and 
nasal bones. Its inferior margin is connected by fibrous tissue with the lower 
lateral cartilage : one surface is turned outwards, the other inwards towards the 
nasal cavity. 

The lower lateral cartilages are two thin, flexible plates, situated immediately 
below the preceding, and curved 
in such a manner as to form the 

inner and outer walls of each 3°.. -Bones and Cartilages of Septum of Nose, 

orifice of the nostril. The por- g 

tion which forms the inner wall, 
thicker than the rest, is loosely 
connected with the same part of 
the opposite cartilage, and forms 
a small part of the columna. Its 
outer extremity, free, rounded, 
and projecting, forms, with the 
thickened integument and sub- 
jacent tissue, the lobe of the 
nose. The part which forms 
the outer wall is curved to cor- 
respond with the ala of the 
nose : it is oval and flattened, 
narrow behind, where it is con- 
nected with the nasal process 
of the superior maxilla by a 
tough fibrous membrane, in 
which are found three or four small cartilaginous plates (sesamoid cartilages), 
cartilagines minor es. Above, it is connected to the upper lateral cartilage and front 
part of the cartilage of the septum ; below, it is separated from the margin of 
the nostril by dense cellular tissue ; and in front, it forms, with its fellow, the 
prominence of the tip. of the nose. 

The cartilage of the septum is somewhat triangular in form, thicker at its 
margins than at its centre, and completes the separation between the nasal fosseo 
in front. Its anterior margin, thickest above, is connected from above downward 8 
with the nasal bones, the front part of the two upper lateral cartilages, and the 
inner portion of the two lower lateral cartilages. Its posterior margin is con- 
nected with the perpendicular lamella of the ethmoid ; its inferior margin with the 
vomer and the palate processes of the superior maxillary bones. 

These various cartilages we connected to each other, and to the bones, by a 
tough fibrous membrane, the perichondrium, which allows the utmost facility of 
movement between them. 

The muscles of the nose are situated imm e diat ely beneath the integument : 
they we (on each side) the Pyramidalis nasi, the Levator labii snperioris alseque 
mm $ , the Dilatator naris, anterior and posterior, the Compressor nasi, the Com - 
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pressor narium minor, and the Depressor al© nasi. They have been described 

above (p. 215). 

The integument covering the dorsum and sides of the nose is thin, and loosely- 
connected with the subjacent parts ; but where it forms the tip, or lobe, and the 
al© of the nose, it is thicker and more firmly adherent. It is furnished with a 
large number of sebaceous follicles, the orifices of which are usually very distinct. 

The mucous membrane , lining the interior of the nose, is continuous with the 
skin externally, and with that which lines the nasal fossae within. 

The arteries of the nose are the lateralis nasi, from the facial, and the nasal 
artery of the septum, from the superior coronary, which supplies the ales and 
septum; the sides and dorsum being supplied from the nasal branch of the 
ophthalmic and the infraorbital. 

The veins of the nose terminate in the facial and ophthalmic. 

The nerves of the nose are branches from the facial, infraorbital, and infra- 
trochlear, and a filament from the nasal branch of the ophthalmic. 

Nasal Fossil 

The nasal fossce are two irregular cavities, situated in the middle of the face, 
and extending fron before backwards. They open in front by the two anterior 
nares, and terminate in the pharynx, behind, by the posterior nares. The boun- 
daries of these cavities, and the openings which are connected with them, as they 
exist in the skeleton, have been already described (pp. 78-80). 

The mucous membrane lining the nasal fossae is called pituitary , from the 
nature of its secretion ; or Schneiderian, from Schneider, the first anatomist who 
showed that the secretion proceeded from the mucous membrane, and not, as was 
formerly imagined, from the brain. It is intimately adherent to the periosteum, 
or perichondrium, over which it lies. It is continuous externally with the skin, 
through the anterior nares, and with the mucous membrane of the pharynx, 
through the posterior nares. From the nasal fossae its continuity may be traced 
with the conjunctiva, through the nasal duct and lachrymal canals ; with the 
lining membrane of the tympanum and mastoid cells, through the Eustachian 
tube ; and with the frontal, ethmoidal and sphenoidal sinuses, and the antrum 
maxillare, through the several openings in the meatuses. The mucous membrane 
is thickest, and most vascular, over the turbinated bones. It is also thick over 
the septum ; but, in the intervals between the spongy bones, and on the floor of 
the nasal fossae, it is very thin. Where it lines the various sinuses and the antrum 
maxillare, it is thin and pale. 

The surface of the membrane is covered with a layer of tesselated epithelium, 
at the upper part of the nasal fossae, corresponding with the distribution of the 
olfactory nerve, but is ciliated throughout the rest of its extent, excepting near 
the aperture of the nares. 

This membrane is also provided with a nearly continuous layer of branched 
mucous glands, the ducts of which open upon its surface. They are most nume r 
rous at the middle and back parts of the nasal fosses, and largest at the lower and 
back part of the septum. 

Owing to the great thickness of this membrane, the nasal foss© are much nar- 
rower, and the turbinated bones, especially the lower ones, appear larger, and more 
prominent, than in the skeleton. From the same circumstance, also, the various 
apertures communicating with the meatuses, are either narrowed or completely- 
closed. 

In the superior meatus , the aperture of communication with the posterior 
ethmoidal cells is considerably diminished in size, and the spheno- pala tin e foramen 
completely covered in. 

In the middle meatus, the opening of the infundibulum is partially hidden by 
a projecting fold of mucous membrane, and the orifice of the antrum is contracted 
,to a small circular aperture, much narrower than in the skeleton. 
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In the inferior meatus, the orifice of the nasal diict is partially hidden by either 
& single or double valvular mucous fold, and the anterior palatine canal either 
Completely closed in, or a tubular cul-de-sac of mucous membrane is continued a 
short distance into it. 

In the roof the opening leading to the sphenoidal sinus is narrowed, and the 
apertures in the cribriform plate of the ethmoid completely closed in. 

The arteries of the nasal fosses are the anterior and posterior ethmoidal, from 
the ophthalmic, which supply the ethmoidal cells, frontal sinuses, and roof of the 
nose ; the spheno-palatine, from the internal maxillary, which supplies the mucous 
membrane covering the spongy bones, the meatuses, and septum ; and the alveolar 
branch of the* internal maxillary, which supplies the lining membrane of the 
antrum. The ramifications of these vessels form a close, plexiform network, 
beneath and in the substance of the mucous membrane. 

The veins of the nasal fosses form a close network beneath the mucous mem- 
brane. They pass, some with the veins accompanying the spheno-palatine artery, 
through the spheno-palatine foramen ; and others, through the alveolar branch, 
join the facial vein ; some accompany the ethmoidal arteries, and terminate in the 
ophthalmic vein ; and, lastly, a few communicate with the veins in the interior of 
the skull, through the foramina 
in the cribriform plate of the 
ethmoid bone, and the foramen 
caecum. 

The nerves are, the olfactory, 
the nasal branch of the ophthal- 
mic, filaments from the anterior 
dental branch of the superior 
maxillary, the Vidian, naso- 
palatine, descending anterior 
palatine, and spheno-palatine 
branches of Meckel’s ganglion. 

The olfactory , the special 
nerve of the sense of smell, is 
distributed over the upper third 
of the septum, and over the sur- 
face of the superior and middle 
spongy bones. 

The nasal branch of the oph- 
thalmic distributes filaments to the upper and anterior part of the septum, and 
outer wall of the nasal fossee. 

Filaments from the anterior dental branch of the superior mamillary supply 
the inferior meatus and inferior turbinated bone. 

The Vidian nerve supplies the upper and back part of the septum, and superior 
spongy bone ; and the upper anterior nasal branches from the spheno-palatine 
ganglion, have a similar distribution. 

The naso-palatme nerve supplies the middle of the septum. 

The larger , or anterior palatine nerve , supplies the middle and lower spongy 
bones. 

The Ete. i 

The eyeball is contained in the cavity of the orbit. In this situation it is 
securely protected from injury, whilst its position is such as to ensure the most 
extensive range of sight. It is acted npon by numerous muscles, by which it * s 
capable of being directed to any part, supplied by vessels and nerves, and is 
additionally protected in front by several appendages, such as the eyebrow, ey e ' 
lids, Ac. 

i* eyeball is spherical in form, having the segment of a smaller and more 
prominent sphere engrafted upon its anterior part. It is from this circumstance, 
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that the anteroposterior diameter of the eyeball, which measures about an inch, 
exceeds the transverse diameter by about a line. The segment of the larger 
sphere, which forms about fire-sixths of the globe, is opaque, and formed by the 
sclerotic, the tunic of protection to the eyeball ; the smaller sphere, which forms 
the remaining sixth, is transparent, and formed by the cornea. The axes of the 
eyeballs are nearly parallel, and do not correspond to the axes of the orbits, which 
are directed outwards. The optic nerves follow the direction of the axes of the 
orbits, and enter the eyeball a little to their inner or nasal side. The eyeball 
is composed of several investing tunics, and of fluid and solid refracting media, 
called humours . 

The tunics are three in number : 

1. Sclerotic and Cornea. 

2. Choroid, Iris, and Ciliary Processes. 

3. Retina. 

The refracting media, or humours, are also three : 

Aqueous. Crystalline (lens) and Capsule. Vitreous. 

The sclerotic and cornea form the external tunic of the eyeball ; they are 
essentially fibrous in structure, the sclerotic being opaque, and forming the poste- 
rior five-sixths of the globe ; the cornea, which forms the remaining sixth, being 
transparent. 

The Sclerotic (<ric\iipoc, hard ) (fig. 303) has received its name from its extreme 
density and hardneBS ; it is a firm, unyielding, fibrous membrane, serving to main- 

303. — A Vertical Section of the Eyeball. (Enlarged.) 



tain the form of the globe. It is much thicker behind than in front. Its external 
surface is of a white colour, quite smooth, except at the points where the Recti 
and Obliqui muscles are inserted into it, and covered, for part of its extent, by 
the conjunctival membrane ; hence, the whiteness and brilliancy of the front of 
the eyeball. Its itwier surface is stained of a brown colour, marked by grooves, 
in which are lodged the ciliary nerves, and connected by an exceedingly fine cell- 
ular tissue (lamma fusca) with the outer surface of the choroid. Behind, it is 
pierced by the optic nerve a little to its inner or nasal side, and is continuous with 
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the fibrous sheath of the nerve, which is derived from the dura mater. At the 
point where the optic nerve passes through the sclerotic, this membrane forms a 
thin cribriform lam in a (the lamina cribrosa) ; the minute orifices in this layer serve 
for the transmission of the nervous filaments, and the fibrous septa dividing them 
from one another are continuous with the membranous processes which separate 
the bundles of nerve-fibres. One of these openings, larger than the rest, occupies 
the centre of the lamella ; it is called the poms opticus , and transmits the arteria 
centralis retinae to the interior of the eyeball. Around the cribriform lamella are 
numerous smaller apertures for the transmission of the ciliary vessels and nerves. 
In front, the sclerotic is continuous with the cornea by direct continuity of tissue ; 
but the opaque sclerotic overlaps the cornea rather more on its outer than upon its 
inner surface. 

Structure. The sclerotic is formed of white fibrous tissue intermixed with fine 
elastic fibres, and fusiform nucleated cells. These are aggregated into bundles, 
which are arranged chiefly in a longitudinal direction. It yields gelatin on boiling. 
Its vessels are not numerous, the capillaries being of small size, uniting at long and 
wide intervals. The existence of nerves in it is doubtful. 

The Cornea is the projecting transparent part of the external tunic of the eye- 
ball, and forms the anterior sixth of the globe. It is not quite circular, being a 
little broader in the transverse than in the vertical direction, in consequence of 
the sclerotic overlapping the margin above and below. It is convex anteriorly, and 
projects forwards from the sclerotic in the same manner that a watch-glass does 
from its case. Its degree of curvature varies in different individuals, and in the 
same individual at different periods of life, it being more prominent in youth than 
in advanced life, when it becomes flattened. The cornea is dense and of uniform 
thickness throughout ; its posterior surface is perfectly circular in outline, and 
exceeds the anterior surface slightly in extent, from the latter being overlapped by 
the sclerotic. 

Structure. The cornea consists of five layers : namely, of a thick central fibrous 
structure, the cornea proper ; in front of this is the anterior elastic lamina, covered 
by the conjunctiva ; behind, the posterior elastic lamina, covered by the lining 
membrane of the anterior chamber of the eyeball. 

The proper substance of the cornea is fibrous, tough, unyielding, perfectly trans- 
parent, and continuous with the sclerotic, with which it is in structure identical 
The anastomosing fusiform cells of which it is composed are arranged in super- 
imposed flattened lamince, at least sixty in number, all of which have the samo 
direction, the contiguous laminm becoming united at frequent intervals. If the 
relative position of the component parts of this tissue is in any way altered, either 
by pressure or by an increase of its natural tension, it immediately presents an 
opaque milky appearance. The interstices between the laminae are tubular, and 
usually contain a small amount of transparent fluid. 

The anterior and posterior elastic lammce, which cover the proper structure of 
the cornea behind and in front, present an analogous structure. They consist 
of a hard, elastic, and perfectly transparent homogeneous membrane, of extreme 
thinness, which is not rendered opaque by either water, alcohol, or acids. This 
membrane is intimately connected by means of a fine cellular web to the proper 
substance of the cornea both in front ‘and behind. Its most remarkable property 
is its extreme elasticity, and the tendency which it presents to curl up, or roll 
upon itself with the attached surface innermost, when separated from the proper 
substance of the cornea. Its use appears to be (as suggested by Dr. Jacob), 

* to preserve the requisite permanent correct curvature of the flaccid cornea 
proper.’ _ . 

The conjunctival epithelium , which covers the front of the anterior elastio 
lamina, consists of two or three layers of transparent nucleated cells, the deepest 
bring of an oblong form and placed perpendicular to the surface, the superficial 
ones more flattened. „ * 

The epithelial Unmg of the aqueous chamber covers the posterior surface of the 
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posterior elastic lamina. It consists of a single layer of polygonal transparent 
nucleated cells, similar to those found lining other serous cavities. 

Arteries and Nerves, The cornea is a non-vascnlar structure, the capillary 
vessels terminating in loops at its circumference. Lymphatic vessels have not 
as yet been demonstrated in it. The nerves are numerous, twenty or thirty in 
number : they are derived from the ciliary nerves, and enter the laminated sub- 
stance of the cornea. They ramify throughout its substance in a delicate net- 
work. 

* 

Dissection., In order to separate the sclerotic and cornea, so as to expose the second tunic, 
the eyeball should be immersed in a small vessel of water. A fold of the sclerotic near its 
anterior part having been pinched up, an operation not easily performed, from the extreme 
tension of the membrane, it should be divided with a pair of blunt-pointed scissors. As soon 
as the choroid is exposed, the end of a blow-pipe should be introduced into the orifice, and a 
stream of air forced into it, so as to separate the slight cellular connection between the 
sclerotic and choroid. The sclerotic should now be divided around its entire circumference, 
and may be removed in separate portions. The front segment being then drawn forwards, 
the handle of the scapel should be pressed gently against it at its connection with the iris, 
and these being separated, a quantity of perfectly transparent fluid will escape ; this is the 
aqueous humour. In the course of the dissection, the ciliary nerves may be seen lying in 
the loose cellular tissue between the choroid and sclerotic, or contained in delicate grooves 
on the inner surface of the latter membrane. 

' ,, ‘ i ' 

304.. — The Choroid and Iris. (Enlarged.) ' / „ 



Second Tunic . This is formed by the choroid behind ; the iris and ciliary pro- 
cesses in front ; and by the ciliary ligament, and Ciliary muscle, at the point of 
junction of the sclerotic and cornea. 

The choroid is the vascular and pigmentary tunic of the eyeball, investing the 
posterior five- sixths of the globe, and extending as far* forwards as the cornea ; 
the ciliary processes being appendages of the choroid developed from its inner 
surface in front. The iris is the circular muscular septum, which hangs vertically 
behind the cornea, presenting in its centre a large circular aperture, the pupil. 
The ciliary ligament and Ciliary muscle form the white ring observed at the 
point where the choroid and iris join with each other, and with the sclerotic and 
cornea. 
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The Choroid is m thin, highly vascular membrane, of a dark brown or choco- 
late colour, which invests the posterior five-sixths of the central part of the globe. 
It as pierced behind by the optic nerve, and terminates in front at the" ciliary 
ligament, where it bends inwards, and forms on its inner surface a series of folds, 
or plaitings, the ciliary processes. It is thicker behind than in front. Externally, 
it is connected by a fine cellular web ( membrana fusca) with the inner surface of 
the sclerotic. Its inner surface is smooth, and lies in contact with the retina. The 
choroid is composed of three layers, external, middle, and internal. 

305. — The Veins of the Choroid. (Enlarged.) 



The external layer consists, in part, of the larger branches of the short ciliary 
arteries, which run forwards between the veins before they bend downwards to 
ter mina te on the inner surface. This coat is formed, however, principally of 
veins, which are named, from their distribution, vence vorticosoe. They converge 
to four or five equi-distant trunks, which pierce the sclerotic midway between the 
margin of the cornea and the entrance of the optic nerve. Interspersed between 
the vessels, are lodged dark star- shaped pigment- cells, the fibrous offsets from 
which, communicating with similar branchings from neighbouring cells, form a 
delicate network, which, towards the inner surface of the choroid, loses its pig- 
mentary character. 

The middle layer consists of an exceedingly fine capillary plexus, formed by 
the short ciliary vessels, and is known as the tunica Ruyscldana . The network 
is close, and finer at the hinder part of the choroid than in front. About half an 
inch behind the cornea, its meshes become larger, and are continuous with those 
of the ciliary process. 

The internal , or pigmentary layer, is a delicate membrane, consisting of a 
single layer of hexagonal, nucleated cells, loaded with pigment-granules, and 
applied to each other, so as to resemble a tesselated pavement. Each cell contains 
a nucleus, and is filled with grains of pigment, which are in greater abundance 
at the circumference of the cell. In perfect albinos this epithelium contains 
no pigment, and none is present in the star- shaped cells found in the other layers 
of the choroid. 

The ciliary processes should be next examined : they may be exposed, either by detaching 
the iris from its connection with the ciliary ligament, or by making a transverse section 01 
the globe, and examining them from behind. 

The Ciliwry processes are formed by the plaiting or folding of the 

middle and internal layers of the choroid, at its anterior margin, and a£% reOetYfd 
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between corresponding foldings of the suspensory ligament of the lens, thus 
establishing a communication between the choroid and inner tunic of the eye. 
They are arranged in a circle, behind the iris, round the margin of the lens. 
They vary between sixty and eighty in number, lie side by side, and may be 
divided into large and small ; the latter, consisting of about one-third of the entire 
number, are situated in the spaces between the former, but without regular alter- 
nation. The larger processes are each about one- tenth of an inch in length, and 
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hemispherical in shape, their periphery being attached to the ciliary ligament, and 
continuous with the middle and inner layers of the choroid : the opposite margin 
is free, and rests upon the circumference of the lens. Their anterior surface is 
turned towards the back of the iris, with the circumference of which it is con- 
tinuous. The posterior surface is closely connected with the suspensory ligament 
of the lens. 

Structure . The ciliary processes are similar in structure to the choroid : the 
vessels are larger, having chiefly a longitudinal direction. Externally they are 
covered with several layers of pigment- cells ; the component cells are small, 
rounded, and full of pigment- granules. 

The Iris (iris, a rainbow), has received its name from its various colour in 
different individuals. It is a thin, circular- shaped, contractile curtain, suspended 
in the aqueous humour behind the cornea, and in front of the lens, being per- 
forated at the nasal side of its centre by a circular aperture, the pupil, for the 
transmission of light. By its circumference it is intimately connected with the 
choroid ; externally to this is the ciliary ligament, by which it is connected to 
the sclerotic and cornea ; its inner edge forms the margin of the pupil ; its sur- 
faces are flattened, and look forwards and backwards, the anterior surface towards 
the cornea, the posterior towards the ciliary processes and lens. The anterior 
surface is variously coloured in different individuals, and marked by lines which 
converge towards the pupil. The posterior surface is of a deep purple tint, from 
being covered by dark pigment ; it is hence named wvea , from its resemblance in 
colour to a ripe grape. 

Structure. The iris is composed of a fibrous stroma, muscular fibres, and 
pigment-cells. * 

Th e filmm stroma, consists of fine, delicate bundles of fibrous tissue, which have 
a circular direction at the circumference ; but the chief mass radiate towards the 
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pupil. They form, by their interlacement, a delicate mesh, in which the pigment- 
cells, vessels, and nerves are contained. 

The muscular fibre is involuntary, and consists of circular and radiating fibres. 
The circular fibres (sphincter of the pupil) surround the margin of the pupil on 
the posterior surface of the iris, like a sphincter, forming a narrow band, about 
one-thirtieth of an inch in width; those near the free margin being closely 
aggregated ; those more external somewhat separated, and forming less complete 
circles. The radiating fibres (dilator of the pupil) converge from the circum- 
ference towards the centre, and blend with the circular fibres near the margin of 
the pupil. 

The pigment-cells are found in the stroma of the iris, and also as a distinct layer 
on its anterior and posterior surfaces. In the stroma, the cells are ramified, and 
contain yellow or brown pigment, according to the colour of the eye. On the front 
of the iris, there is a single layer of oval or rounded cells, with branching offsets. 
On the back of the iris, there are several layers of small, round cells, filled with 
dark pigment. This layer is continuous with the pigmentary covering of the 
ciliary processes. 

The arteries of the iris are derived from the long and anterior ciliary, and from 
the vessels of the ciliary processes. 

Membrana pupillaris. In the foetus , the pupil is closed by a delicate, transparent, 
vascular membrane, the membrana pupillaris, which divides the space in which the 
iris is suspended into two distinct chambers. This membrane contains numerous 
minute vessels continued from the margin of the iris to those on the front part of 
the capsule of the lens. These vessels have a looped arrangement, converging 
towards each other without anastomosing. Between the seventh and eighth month, 
the membrane begins to disappear, by its gradual absorption from the centre 
towards the circumference, and at birth only a few fragments remain. It is said 
sometimes to remain permanent, and produce blindness. 

The Ciliary ligament is a narrow ring of circular fibres, about one-fortieth of 
an inch thick, and of a whitish colour, which serves to connect the external and 
middle tunics of the eye. It is placed around the circumference of the iris, at its 
point of connection with the external layer of the choroid, the cornea, and 
sclerotic. Its component fibres are delicate, and resemble those of elastic tissue. 
At its point of connection with the sclerotic a minute canal is situated between 
the two, called the sinus circularis iridis. 

The Ciliary muscle (Bowman) consists of unstriped fibres : it fprms a greyish, 
semitransparent, circular band, about one- eighth of an inch broad, on the outer 
surface of the fore part of the choroid. It is thickest in front, and gradually 
becomes thinner behind. Its fibres are soft, of a yellowish- white colour, longitu- 
dinal in direction, and arise at the point of junction of the cornea and sclerotic. 
Passing backwards, they are attached to the choroid, in front of the retina, and 
correspond by their inner surface to the plicated part of the former membrane. 
Mr. Bowman supposes that this muscle is so placed as to advance the lens, by 
exercising compression on the vitreous body, and by drawing the ciliary processes 
towards the lin e of junction of the sclerotic and cornea, and by this means to 
adjust the eye to the vision of near objects. 

The Betma may be exposed by carefully removing the choroid from its external 
surface. It is a delicate nervous membrane, upon the surface of which the images 
of external objects are received. Its outer surface is in contact with the pigmentary 
layer of the choroid ; its inner surface, with the vitreous body. Behind, it is con- 
tmuovs with the optic nerve ; it gradually diminishes in thickness from behind 
forwards ; and, in front, extends nearly as far forwards as the ciliary ligament, 
where it terminates by a jagged margin, the ora serrata. It is soft, and semi- 
transparent, in the fresh state ; but soon becomes clouded, opaque, and of a pinkish 
tint. Exactly in the centre of the posterior part of the retina, and at a point 
corresponding to the *^9 of the eye, in which the sense of vision is most perfect, 
** * wnmd, elevated, yellowish spot, called, after its discoverer, the yellow spot 0% 
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limbus hdens , of Sommerring ; having a central depression at its summit, the fovea 
centralis. The retina in the situation of the fovea centralis is exceedingly thin ; so J 
much so, that the dark colour of the choroid is distinctly seen through it ; so that 
it presents more the appearance of a foramen, and hence the name 4 foramen of 
Sommerring * at first given to it. It exists only in man, the quadrumana, and some 
saurian reptiles. Its use is unknown. About ^ of an inch to the inner Bide of 
the yellow spot, is the point of entrance of the optic nerve ; the arteria centralis 
retinae piercing its centre. This is the only part of the surface of the retina from 
which the power of vision is absent. 

307. — The Arteria Centralis Retinae, Yellow Spot, etc., 
the Anterior Half of the Eyeball being removed. (Enlarged.) 



Structure . The retina is composed of three layers, together with blood-vessels : 

External or columnar layer (Jacob’s membrane). 

Middle or granular layer. 

Internal or nervous layer. 


The blood-vessels do not form a distinct layer ; they ramify in the substance of 

the internal layer. , 

The external , or Jacob's membrane , is exceedingly thin, and can be detached 
from the external surface of the retina by the handle of the scalpel, in the 
of a flocculent film. It is thicker behind than in front, and consists of rod-like 
bodies of two kinds : 1 . Columnar rods , solid, nearly of uniform size, and arrange 
perpendicularly to the surface. 2. Bulbous particles , or cones , which are intersperse 
at regular intervals among the former; these are conical or flask-shaped, their 
broad ends resting upon the granular layer, the narrow pointed extremity 
turned towards the choroid ; they are not solid, like the columnar rods but consist 
of an external membrane with fluid contents. By their deep ends, ot ns are 

joined to the fibres of Muller. . 

The middle or granular layer, forms about one-third of the entire thickness ot 
the retina. It consists of two laminae of rounded or oval nuclear particles, sepa- 
rated from each other by an intermediate layer, which is transparent, finely fibril- 
lated, and contains no blood-vessels. The outermost layer is the thicker, and its 
constituent particles are globular. The innermost layer is the thinner; its ^com- 
ponent particles are flattened, looking like pieces of money seen edgeways ; hence 
it has been called, by Bowman, the nummular layer. . # 

The internal or nervous layer is a thin semi-transparent membrane, eonsisfrng 
of an expansion of the terminal fibres of the optic nerve and nerve-oena. . The 
nerve^fibres axe collected into bundles, which radiate from the fmkM imm the 
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tsfltmk of the optic nerve terminates. As they proceed in a tolerably straight 
course towards the anterior margin of the retina, the bundles interlace, forming a 
delicate net, with flattened elongated meshes. The nerve-fibres which form this 
layer, differ from the fibres of the optic nerve in this respect ; they lose their dark 
outline, and their tendency to become varicose ; and consist only of the central 
part, or axis, of the nerve-tubes. The mode of termination of the nerve-fibres is 
unknown. According to some observers, they terminate in loops ; according to 
others, in free extremities. Recent observers have stated, that some of the nerve- 
fibres are continuous with the caudate prolongations of the nerve-cells external to 
the fibrous layer. The nerve-cells are placed on both sides of the fibrous layer, 
but chiefly upon its inner surface, and embedded within the meshes formed by the 
interlacing nerve-fibres ; they are round or pear-shaped transparent cells, nucleated, 
with granular contents, furnished with caudate prolongations, some of which join 
the fibres of the optic nerve, whilst others are directed externally towards the 
granular layer. It is probable that these cells are identical with the ganglion- 
corpuscles of vesicular nervous substance. 

An extremely thin and delicate structureless membrane lines the inner surface 
of the retina, and separates it from the vitreous body ; it is called the membrana 
limitans. 

The radiating fibres of the retina, described by Heinrich Muller, consist of 
extremely fine fibrillated threads, which are connected externally with each of tho 
rods of the columnar layer, of which they appear to be direct continuations, and, 
passing through the entire substance of the retina, are united to the outer surface 
of the membrana l imit ans. In their course through the retina, they become con- 
nected with the nuclear particles of the granular layer, and give off* branching 
processes opposite its innermost lamina ; as they approach the fibrous expansion 
of the optic nerve, they are collected into bundles, which pass through the areola} 
between its fibres, and are finally attached to the inner surface of the membrana 
limitans, where each fibre terminates in a triangular enlargement. 

The arteria centralis rctince and its accompanying vein pierce the optic nerve, 
and enter the globe of the eye through the porus opticus. It immediately divides 
into four or five branches, which at first run between the hyaloid membrane and 
the nervous layer ; but they soon enter the latter membrane, and form a close 
capillary network in its substance. At the ora serrata, they terminate in a single 
vessel, which bounds the terminal margin of the retina. 

The structure of the retina at the yellow spot, presents some modifications. 
Jacob’s membrane is thinner, and of its constituents only the cones are present; 
but they are small, and more closely aggregated than in any other part. The 
granular layer is absent over the fovea centralis. Of the two elements of the 
nervous layer, the nerve-fibres extend only to the circumference of the spot ; but 
the nerve-cells cover its entire surface. The radiating fibres are found at the 
circumference, and here only extend to the inner strata of the granular layer. 
Of the capillary vessels, the larger branches pass round the spot ; but the smaller 
capillaries meander through it. The colour of the spot appears to imbue all the 
layers except Jacob’s membrane; it is of a rich yellow, deepest towards the 
centre, and does not appear to consist of pigment-cells, but resembles more & 
staining of the constituent parts. 

Humours of the Eye. 

The aqueous foum/ywr completely fills the anterior and posterior chambers of 
the eyeball. It is small in quantity (scarcely exceeding, according to Petit, four 
or five grains in weight), has an alkaline reaction, in composition is little more 
than water, less than one-fiftieth of its weight being solid matter, chiefly chloride 
of sodium. 

The cmterior chamber is the space bounded in front by the cornea ; behind? by 
Ihefroni of the iris and ciliary ligament , I 
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The posterior chamber \ smaller than the anterior, is bounded in front by the 
iris ; behind, by the capsule of the lens and its suspensory ligament, and the ciliary 
processes. 

In the adult, these two chambers communicate through the pupil ; but in the 
foetus before the seventh month, when the pupil is closed by the membrana pupil* 
laris, the two chambers are quite separate. 

It has been generally supposed that the two chambers are lined by a distinct 
membrane, the secreting membrane of the aqueous humour, analogous in struc- 
ture to that of a serous sac. An epithelial covering can, however, only be found 
on the posterior surface of the cornea. That the two chambers do, however, 
secrete this fluid separately, is shown from its being found in both spaces before 
the removal of the membrana pupillaris. It is probable that the parts concerned 
in the secretion of the fluid* are the posterior surface of the cornea, both surfaces 
of the iris, and the ciliary processes. 


Vitreous Body. 

♦ 

The vitreous body forms about four-fifths of the entire globe. It fills tbe 
concavity of the retina, and is hollowed in front for the reception of the lens and 
its capsule. It is perfectly transparent, of the consistence of thin jelly, and 
consists of an albuminous fluid enclosed in a delicate, transparent membrane, the 
hyaloid. This membrane invests the outer surface of the vitreous body ; it is 
intimately connected in front with the suspensory ligament of the lens ; and is 
continued into the back part of the capsule of the lens. It has been supposed, by 
Hannover, that from its inner surface numerous thin lamellae are prolonged 
inwards in a radiating manner, forming spaces in which the fluid is contained. 
In the adult, these lamellae cannot be detected even after careful microscopic 
examination ; but in the foetus a peculiar fibrous texture pervades the mass, the 
fibres joining at numerous points, and presenting minute nuclear granules at their 
point of junction. The fluid from the vitreous body resembles nearly pure water ; 
it contains, however, some salts, and a little albumen. 

In the foetus , the centre of the vitreous humour presents a tubular canal, 
through which a minute artery passes along the vitreous body to the capsule of 
the lens. In the adult , no vessels penetrate its substance ; so that its nutrition 
must be carried on by the vessels of the retina and ciliary processes, situated 
upon its exterior. 

Crystalline Lens and its Capsule. 

The crystalline lens, enclosed in its capsule, is situated immediately behind 
the pupil, in front of the vitreous body, and surrounded by the ciliary processes, 
whicbi slightly overlap its margin. 

The capsule of the lens is a transparent, highly elastic, and brittle membrane, 
which closely surrounds the lens. It rests, behind, in a depression in the fore part 
of the vitreous body : in front, it forms part of tbe posterior chamber of the eye ; 
and it is retained in its position chiefly by the suspensory ligament of the lens* 
The capsule is much thicker in front than behind, structureless in texture ; and 
when ruptured, the edges roll up with the outer surface innermost, like the elastic 
laminae of the cornea. The lens is connected to the inner surface of the capsule 
fly a single layer of transparent, polygonal, nucleated cells. These, after death, 
absorb moisture from the fluids of the eye ; and, breaking down, form the liquor 
Morgagni.' 

In the foetus, a small branch from the arteria centralis retinae runs forwards, as 
already mentioned, through the vitreous humour to the posterior part of the cap- * 
sule of the lens, where its branches radiate and form a plexiform network, which 
covers its surfaoe, and are continuous round the margin of the capsule, with the 
vessels of the pupillary membrane, and with tho; 
vessels enter its substance. 
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The lens is a transparent, double convex body, tbe convexity being greater on 
tlie posterior, than on the anterior, surface. It measures about a third of an inch 
in the transverse diameter, and about one -fourth in the antero-posterior. It con- 
siste of concentric layers, of which the external, 
in the fresh state, are soft and easily detached ; 

those beneath are firmer, the central ones forming 3° 8 * The Crystalline Lens, 
a hardened nucleus. These laminae are best de- ** J 1 e * 

monstrated by boiling, or immersion in alcohol. 

The same re-agents demonstrate that the lens 
consists of three triangular segments, the sharp 
edges of which are directed towards the centre, 
the bases towards the circumference. The laminae 
consist of minute parallel fibres, which are united 
to each other by means of wavy margins, the 
convexities upon one fibre fitting accurately into 
the concavities of the adjoining fibre. 

The changes produced in the lens by age * are 
the following : — 

In the foetus , its form is nearly spherical, its colour of a slightly reddish tint, it 
is not perfectly transparent, and is so soft as to break down readily on the slightest 
pressure. 

In the adult , the posterior surface is more convex than the anterior ; it is 
colourless, transparent, and firm in texture. 

In old age , it becomes flattened on both surfaces, slightly opaque, of an amber 



tint, and increases in density. 

The 8uspensoi'y ligament of the lens is a thin, transparent membranous struc- 
ture, placed between the vitreous body and the ciliary processes of the choroid ; 
it connects the anterior margin of the retina with the anterior surface of the lens, 
near its circumference. It assists in retaining the lens in its position. Its outer 
surface presents a number of folds or plaitings, in which the corresponding folds 
of the ciliary processes are received. These plaitings are arranged round the 
lens in a radiating form, and are stained by the pigment of the ciliary processes. 
The suspensory ligament consists of two layers, which commence behind, at the 
ora serrata. The external, a tough, milky, granular membrane, covers the inner 
surface of the ciliary processes, and extends as far forwards as their anterior 
free extremities. The inner layer, an elastic transparent, fibro-membranous 
structure, extends as far forwards as the anterior surface of the capsule of the 


lens, near its circumference. That portion of this membrane which intervenes 
between the ciliary processes and the capsule of the lens, forms part of the boun- 
dary of the posterior chamber of the eye. The posterior surface of this layer is 
turned towards the hyaloid membrane, being separated from it at the circumference 


of the lens by a space called the canal of Petit. 

The canal of Petit is 1 about one-tenth of an inch wide. It is bounded in front 
by the suspensory ligament ; behind, by the hyaloid membrane, its base being 
formed by the capsule of the lens. When inflated with air, it is sacculated at 
intervals, owing to the foldings on its anterior surface. 

The Vessels of the globe of the eye are the short, long, and anterior ciliary 


arteries, and the arteria centralis retin®. 

The short ciliary arteries pierce the back part of the sclerotic, round the 
entrance of the optic nerve, and divide into branches which run parallel with the 
axis of the eyeball : they are distributed to the middle layer of the choroid, and to 
the ciliary processes. 

The long ciliary arteries, two in number, pierce the back part of the sclerotic, 
and run forward, between that membrane and the choroid, to the Ciliary muscle, 
where they each divide into an upper and lower branch ; these anastomose, 
and form a vascular circle round the outer circumference of the iris : ^ 1S 

mxfa branches are given ofi^ which unite, near the margin of the pupil, in a 
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smaller vascular circle. These branches, in their course, supply the muscular 
structure. 

The anterior ciliary arteries , five or six in number, are branches of the mus- 
cular and laohrymal branches of the ophthalmic. They pierce the eyeball, at the 
anterior part of the sclerotic, immediately behind the margin of the cornea, and 
are distributed to the ciliary processes, some branches joining the greater vascular 
circle of the iris. 

The arteria centralis retvnce has been already described. 

The veins, usually four in number, are formed mainly by branches from the 
surface of the choroid. They perforate the sclerotic, midway between the cornea 
and the optic nerve, and end in the ophthalmic vein. 

The nerves of the eyeball , are the optic, the long ciliary nerves from the nasal 
branch of the ophthalmic, and the short ciliary nerves from the ciliary ganglion. 

Appendages of the Eye. 

The appendages of the eye ( tutamma oculi ), include the eyebrows, the eyelids, 
the conjunctiva, and the lachrymal apparatus, viz., the lachrymal gland, the 
lachrymal sac, and the nasal duct. 

The eyebrows {supercilia) are two arched eminences of integument, which sur- 
mount the upper circumference of the orbit on each side, and support numerous 
short, thick hairs, directed obliquely on the surface. In structure, the eyebrows 
consist of thickened integument, connected beneath with the Orbicularis palpe- 
brarum, Corrugator supercilii, and Occipito-frontalis muscles. These muscles 
serve, by their action on this part, to control to a certain extent the amount of 
light admitted into the eye. 

The eyelids {palpebra) are two thin, moveable folds, placed in front of the. 
eye, protecting it from injury by their closure. The upper lid is the larger, 
and the more moveablo of the two, and is furnished with a separate elevator 
muscle, the Levator palpebrce superioris. When the eyelids are opened, an 
elliptical space ( fissura palpebrarum ) is left between their margins, the angles 
of which correspond to the junction of the upper and lower lids, and are called 
canthi. 

The outer canthus is more acute than the inner, and the lids here lie in close 
contact with the globe : but the inner canthus is prolonged for a short distance 
inwards, towards the nose, and the two lids are separated by a triangular space, 
the lacus lachrymal is. At the commencement of the lacus lachrymalis, on the 
margin of each eyelid, is a small conical elevation, the lachrymal papilla , or 
tubercle, the apex of which is pierced by a small orifice, the punctum lachrymals , 
the commencement of the lachrymal canal. 

Structure of the eyelids . The eyelids are composed of the following structures, 
taken in their order from without inwards : 

Integument, areolar tissue, fibres of the Orbicularis muscle, tarsal cartilage, 
fibrous membrane, Meibomian glands, and conjunctiva. The upper lid has, in 
addition, the aponeurosis of the Levator palpebrse. 

The integument is extremely thin, and continuous at the margin of the lids with 
the conjunctiva. 

The subcutaneous areolar tissue is very lax and delicate, seldom contains any fat, 
and is extremely liable to serous infiltration. 

The fibres of the orbicularis muscle , where they cover the palpebr®, are thin, pale 
in colour, and possess an involuntary action. 

The twrsal cartilages are two thin, elongated plates of fibro-carfcilage, about an 
inch in length. They are placed one in each lid, contributing to their form and 
support. 

The superior , the larger, is of a semilunar form, about one-third of an inch in 
breadth at the centre, and becoming gradually narrowed at each extremity. Into 
the for© part of this cartilage the aponeurosis of the Levator palgebra m attached. 
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The inferior tarsal cartilage, the smaller, is thinner, and of an elliptical 
form. 

The free, or ciliary margin of the cartilages is thick, and presents a perfectly 
straight edge. The attached, or orbital margin, is connected to the circumference 
of the orbit by the fibrous membrane of the lids. The outer angle of each carti- 
lage is attached to the malar bone by the external palpebral or tarsal ligament. 
The inner angles of the two cartilages terminate at the commencement of the lacus 
lachrymalis, being fixed to the margins of the orbit by the tendo oculi. 

The fibrous menibrane of the lids, or tarsal ligament, is a layer of fibrous 
membrane, beneath the Orbicularis, attached, externally, to the margin of the 
orbit, and internally to the orbital margin of the lids. It is thick and dense at 
the outer part of the orbit, but becomes thinner as it approaches the cartilages. 
This membrane serves to support the eyelids, and retains the tarsal cartilages in 
their position. 

The Meibomian glands (fig. 309) are situated upon the inner surface of the 
eyelids, between the tarsal cartilages and conjunctiva, and may be distinctly seen 
through the mucous membrane on everting the eyelids, presenting the appearance 
of parallel strings of pearls. They are about thirty in number in the upper car- 

309. — The Meibomian Glands, etc., seen from the Inner Surface 
of the Eyelids. 



tilage, and somewhat fewer in the lower. They are embedded in grooves in the 
inner surface of the cartilages, and correspond in length with the breadth of each 
cartilage ; they are, consequently, longer in the upper than in the lower eyelid. 
Their ducts open on the free margin of the lids by minute foramina, which 
correspond in number to the follicles. These glands are a variety of the cutaneous 
sebaceous glands, eacb consisting of a single straight tube or follicle, having a 
coecal termination, into which open a number of small secondary follicles. The 
tubes consist of basement membrane, covered by a layer of scaly epithelium ; the 
cells are charged with sebaceous matter, which constitutes the secretion. The 
peculiar parallel arrangement of these glands side by side, forms a smooth layer, 
adapted to the surface of the globe, over which they constantly glide. The use of 
their secretion is to prevent adhesion of the lids. 

The eyelashes (ciUa) are attached to the free edges of the eyelids ; they & ve 
short, thick, curved hairs, arranged in a double or triple row at the Jpargin of the 
lids : those of the upper lid, more numerous and longer than the lower, curve 
|apwards ; those of the lower lid curve downwards, so that they do not interlace iu 
*«jik>sing the Eds. 

- 0m the mucous membrane of the eye. It lines the inner surface 
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of the eyelids, and is reflected oyer the fore part of the sclerotic and cornea. In 
each of these situations, its ^structure presents some peculiarities. 

The palpebral portion of the conjunctiva is thick, opaque, highly vascular, and 
covered with numerous papillce, which, in the disease called gramdwr lids, become 
greatly hypertrophied. At the margin of the lids, it becomes continuous with the 
lining membrane of the ducts of the Meibomian glands, and, through the lach- 
rymal canals, with the lining membrane of the lachrymal sac and nasal duct. At 
the outer angle of the upper lid, it may be traced along the lachrymal ducts into 
the lachrymal gland ; and at the inner angle of the eye, it forms a semilunar 
fold, the plica semilunaris . The folds formed by the reflection of the conjunctiva 
from the lids on to the eye are called the superior and inferior palpebral folds , 
the former being the deeper of the two. Upon the sclerotic, the conjunctiva is 
loosely connected to the globe ; it becomes thinner, loses its papillary structure, 
is transparent, and only slightly vascular in health. Upon the cornea, the con- 
junctiva is extremely thin and closely adherent, and no vessels can be traced into 
it in the adult in a healthy state. In the foetus, fine capillary loops extend, for 
some little distance forwards, into this membrane ; but in the adult , they pass only 
to the circumference of the cornea. 

The canmcula lachrymalis is a small, reddish, conical- shaped body, situated at 
the inner canthus of the eye, and filling up the small triangular space in this 
situation, the lacus lachrymalis. It consists of a cluster of follicles similar in 
structure to the Meibomian, covered with mucous membrane, and is the source of 
the whitish secretion which constantly collects at the inner angle of the eye. A 
few slender hairs are attached to its surface. On the outer side of the caruncula 
is a slight semilunar fold of mucous membrane, the concavity of which is directed 
towards the cornea ; it is called the plica semihmaris. Between its two layers is 
found a thin plate of cartilage. This structure is considered to be the rudiment 
of the third eyelid in birds, the membrana nictitans. 

Lachrymal Apparatus. (Fig. 310.) 

The lachrymal apparatus consists of the lachrymal gland, which Becretes the 
310. — The Lachrymal Apparatus. Right Side. 



tears, and its excretory ducts, which convey the fluid to the surface of the eye, 
This fluid is carried away by the lachrymal canals into the lachrymal sac, 
along the nasal duet into the cavity of the nose. 
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' The lachrymal gland is lodged in a depression at the outer angle of the orhit, 
on the inner side of the external angular process of the frontal bone. It is of an 
oval form, about the size and shape of an almond. Its upper convex surface is in 
contact with the periosteum of the orbit, to which it is connected by a few fibrous 
bands. Its under concave surface rests upon the convexity of the eyeball, and 
upon the Superior and External recti muscles. Its vessels and nerves enter its 
posterior border, whilst its anterior margin is closely adherent to the back part 
of the upper eyelid, and is covered, on its inner surface, by a reflexion of the 
conjunctiva. This margin is separated from the rest of the gland by a slight de- 
pression, hence it is sometimes described as a separate lobe, called the palpebral 
portion of the gland. In structure and general appearance, the lachrymal resembles 
the salivary glands. Its ducts, about seven in number, run obliquely beneath the 
mucous membrane for a short distance, and separating from each other, open by a 
series of minute orifices on the upper and outer half of the conjunctiva, near its 
reflexion on to the globe. These orifices are arranged in a row, so as to disperse 
the secretion over the surface of the membrane. 

The lachrymal canals commence at the minute orifices, pnncta lachrymalia , 
seen on the margin of the lids, at the outer extremity of the lacus lachrymalis. 
They commence on the summit of a slightly elevated papilla, the papilla lachry- 
malis, and lead into minute canals, the canaliculi , which proceed inwards to 
terminate in the lachrymal sac. The superior canal , the smaller and longer of 
the two, at first ascends, and then bends at an acute angle, and passes inwards and 
downwards to the lachrymal sac. The inferior canal at first descends, and then 
abruptly changing its course, passes almost horizontally inwards. They are dense 
and elastic in structure, and somewhat dilated at their angle. 

The lachrymal sac is the upper dilated extremity of the nasal duct, and is 
lodged in a deep groove formed by the lachrymal bone and nasal process of the 
superior maxillary. It is oval in form, its upper extremity being closed in and 
rounded, whilst below it is continued into the nasal duct. It is covered by the 
Tensor tarsi muscle and by a fibrous expansion derived from the tendo oculi, 
which is attached to the ndge on the lachrymal bone. In structure, it consists of 
a fibrous elastic coat, lined internally by mucous membrane ; the latter being con- 
tinuous, through the canaliculi, with the mucous lining of the conjunctiva, and 
through the nasal duct with the pituitary membrane of the nose. 

The nasal duct is a membranous canal, about three quarters of an inch in 
length, which extends from the lower part of the lachrymal sac to the inferior 
meatus of the nose, where it terminates by a somewhat expanded orifice, provided 
with an imperfect valve formed by the mucous membrane. It is contained in an 
osseous canal, formed by the superior maxillary, the lachrymal, and the inferior 
turbinated bones, is narrower in the middle than at each extremity, and takes a 
direction downwards, backwards, and a little outwards. It is lined by mucous 
membrane, which is continuous below with the pituitary lining of the nose. In 
the canaliculi, this membrane is provided with scaly epithelium ; but in the lach- 
rymal sac and nasal duct, the epithelium is ciliated as in the nose. 

The Eab. 

The organ of hearing has three parts : the external ear, the middle ear or tym- 
panum, and the internal ear or labyrinth. 

The external ear consists of an expanded portion named pinna, or auricle, and 
the auditory canal, or meatus. The former serves to collect the vibrations of 
the air by which sound is produced, and the latter conducts those vibrations to the 
tympanum. 

The pinna, or auricle (fig. 31 1), is formed by a layer of cartilage, covered with 
integument, and connected to the commencement of the auditory canal ; it is of 
<*void form, its surface uneven, with its larger end directed upwards. Its outer 
itar&ee m irregularly concave, directed slightly forwards, and presents numerous 
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eminences and depressions, which result from the foldings of its fibro-cartilaginous 
element. To each of these names have been assigned. Thus, the external pro- 
minent rim of the auricle is called the helix. 

... Another curved prominence parallel with, 

3,I ' _1 Outer m Siwface AUrl0 e ’ and ™ front of tile teliz > is called the an- 

tihelix ; this bifurcates above, so as to 
enclose a triangular depression, the fossa 
of the antihelix. The narrow curved de- 
pression between the helix, and antihelix 
is called the fossa of the helix ( fossa inno- 
minata , scaphoidea) . The antihelix de- 
scribes a curve round a deep, capacious 
cavity, the concha , which is partially divided 
into two parts by the commencement of the 
helix. In front of the concha, and project- 
ing backwards over the meatus, is a small 
pointed eminence, the tragus ; so called from 
its being generally covered, on its under 
surface, with a tuft of hair, resembling a 
goat’s beard. Opposite the tragus, and se- 
parated from it by a deep notch ( incisura 
intertragica ), is a small tubercle, the anti- 
tragus. Below this is the lobule , composed 
of tough areolar and adipose tissues, wanting 
the firmness and elasticity of the rest of the 
pinna. 

Structure of the pinna . The pinna is composed of a thin plate of yellow carti- 
lage, covered with integument, and connected to the surrounding parts by ligaments, 
and a few muscular fibres. 

The integument is thin, closely adherent to the cartilage, and furnished with 
sebaceous glands, which are most numerous in the concha and scaphoid fossa. 

The cartilage of the pinna consists of one single piece ; it gives form to this 
part of the ear, and upon its surface are found all the eminences and depressions 
above described. It does not enter into the construction of all parts of the auricle ; 
thus it does not form a constituent part of the lobule ; it is deficient, also, between 
the tragus and beginning of the helix, the notch between them being filled up by 
dense fibrous tissue. It presents several intervals or fissures in its substance, 
which partially separate the different parts. The fissure of the helix is a short, 
vertical slit, situated at the fore part of the pinna, immediately behind a small 
conical projection of cartilage, opposite the first curve of the helix (process of 
the helix). Another fissure, the fissure of the tragus, is seen upon the anterior 
surface of the tragus. The antihelix is divided below, by a deep fissure, into 
two parts ; one part terminates by a pointed, tail-like extremity ( processus 
caudatus) ; the other is continuous with the antitragus. The cartilage of the 
pinna is very pliable, elastic, of a yellowish colour, and similar in structure to the 
cartilages of the nose. 

The ligaments of the pinna consist of two sets. i. Those connecting it to 
the side of the head. 2. Those connecting the various parts of its cartilage 
together. 

The former, the most important, are two in number, anterior and posterior. 
The anterior ligament extends from the process of the helix to the root of the 
zygoma. The posterior ligament passes from the posterior surface of the concha, 
to the outer surface of the mastoid process of the temporal bone. A few fibres 
connect the tragus to the root of the zygoma. 

The ligaments connecting the various parts of the cartilage together, are also two 
in number. Of these, one is a strong 4 fibrous band, stretching from the 

tragus to the commencement of the helix, completing ^-front, and 
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partly encircling the boundary of the concha ; the other extends between the 
concha and the processus caudatus. 

The muscles of the pwma (fig. 312), like the ligaments, consist of two sets; 
1. Those which connect it with the side of the head, moving the pinna as a whole, 

$ii. — The Muscles of the Pinna 



viz., the Attollens, Attrahens, and Retrahens aurem (p. 210); and the proper 
muscles of the pinna, which extend from one part of the auricle to another. 
These ore, the 

Helicis major. Antitragicus. 

Helicis minor. Transversus auriculae. 

Tragicus. Obliquus auris. 

The HeUcis major is a narrow, vertical band of muscular fibres, situated upon 
the anterior margin of the helix. It arises, below, from the tubercle of the helix, 
and is inserted into the anterior border of the helix, just where it is about to 
curve backwards. It is pretty constant in its existence. 

The Helicis rrvmor is an oblique fasciculus, attached to that part of the helix 
which commences from the bottom of the concha. 

The Tragicm is a short, flattened band of muscular fibres situated upon the outer 
surface of the tragus, the direction of its fibres being vertical. 

The AvMragicm arises from the outer part of the antitragus ; its fibres are 
inserted into the processus caudatus of the helix. This muscle is usually very 
distinct. 

The Tronsversm mrimlce is placed on the cranial surface of the pinna. ^ 
consists of radiating fibres, partly tendinous and partly muscular, extending fr 033 * 
the convexity of the concha to the prominence corresponding with the groove 01 
the helix. 

The ObUtpp^ cmris (Todd) consists of a few fibres extending from the upper and 
back part tn film ftmiroTifv imurta^ia^Altr n.Wvtrg it* 



AUDITORY CANAL. 


The arteries of the pinna are, the posterior auricular, from the external carotid ; 
the anterior auricular, from the temporal 5 and an auricular branch from the occi- 
pital artery. 

The veins accompany the corresponding arteries. 

The nerves are, the auricularis magnus, from the cervical plexus ; the posterior 
auricular, from the facial ; the auricular branch of the pneumogastric ; and the 
auriculo-temporal branch of the inferior maxillary nerve. 

The Auditory Canal (fig. 313), ( meatus cmditorvus exterrms ), extends from 
the bottom of the concha to the membrana tympani. It is about an inch and a 
quarter in length, its direction is obliquely forwards and inwards, and it is slightly 

313. — A Front View of the Organ of Hearing. Right Side. 



curved upon itself, so as to be higher in the middle than at either extremity. It 
forms an oval cylindrical canal, narrowest at the middle, somewhat flattened from 
before backwards, the greatest diameter being in the vertical direction at the 
external orifice ; but, in the transverse direction, at the tympanic end. The mem- 
brana tympani, which occupies the termination of the meatus, is obliquely directed, 
in consequence of the floor of the canal being longer than the roof, and the anterior 
wall longer than the posterior. The auditory canal is formed partly byoartilage 
and membrane, and partly by bone. * Sj , f 

The cartilaginous portion is about half an inch in length, being .OTthetTj&Ss than* 
half the canal ; it is formed by the cartilage of the concha and^P&igus, prolonged 
inwards, and firmly attached to the circumference of the auditory process. The 
cartilage is deficient at its upper and back part, its place being supplied by fibrous 
membrane. This part of the canal is rendered extremely moveable by two or 
three deep fissures ( incisurce Santorini), which extend through the cartilage in a 
vertical direction. 

The osseous portion is about three-quarters of an inch in length, 4md narrower 
than the cartilaginous portion. It is directed inwards and a little forwards, forming 
a slight curve in its course, the convexity of which is upwards ar|t backwards. 
Its inner end, which communicates with the cavity of the tympanulfl||d:B smaller 
than the outer, and sloped, the anterior wall projecting beyond the posterior about 
two lines ; it is marked, except at its upper part, by a narrow groove for the 
insertion of the membrana tympani. Its outer end is dilated, and rough, in the 
greater part of its circumference, for the attachment of the cartilage of the pinna* 
Its vertical transverse section is oval, the greatest diameter being from above 
downwards. The front and lower parts of this canal are formed by a curved plate 
of bone, which* in the foetus, exists as a separate ring (tympaniq heB^)» b®0(W^ete 
at its upper part. 
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The shin lining the meatus is very thin, adheres closely to the cartilaginous 
and osseous portions of the tube, and covers the surface of the membrana tympani, 
forming its outer layer. After maceration, the thin pouch of epidermis, when 
withdrawn, preserves the form of the meatus. The skin near the orifice is fur- 
nished with hairs and sebaceous g lands. In the thick subcutaneous tissue of the 
cartilaginous part of the meatus are numerous ceru min ous glands, which secrete 
the ear-wax : their ducts open on the surface of the skin. 

The arteries supplying the meatus are branches from the posterior auricular, 
internal maxillary, and temporal. 

The nerves are chiefly derived from the auriculo- temporal branch of the inferior 
maxillary nerve. 


Middle Ear, or Tympanum. 

The middle ear, or tympanum, is an irregular cavity, compressed from without 
inwards, and situated within the petrous bone. It is placed above the jugular 
fossa, the carotid canal lying in front, the mastoid cells behind, the meatus audito- 
rius externally, and the labyrinth internally. It is filled with air, and communi- 
cates with the pharynx by the Eustachian tube. The tympanum is traversed by 
a chain of moveable bones, which connect the membrana tympani with the laby- 
rinth, and serve to convey the vibrations communicated to the membrana tympani 
across the cavity of the tympanum to the internal ear. 

The cavity of the tympanum measures about five lines from before backwards, 
three lines in the vertical direction, and between two and three in the transverse, 
being a little broader behind and above than it is below and in front. It is bounded 
externally by the membrani tympani and meatus ; internally, by the outer surface 
of the internal ear ; and communicates, behind, with the mastoid cells ; and, in 
front, wdth the Eustachian tube and canal for the Tensor tympani. Its roof and 
floor are formed by thin osseous laminae, which connect the squamous and petrous 
portions of the temporal bone. 

The roof is broad, flattened, and formed of a thin plate of bone, which separates 
the cranial and tympanic cavities. 

The floor is narrow, and corresponds to the jugular fossa, which lies beneath. 

The outer wall is formed by the membrana tympani, a small portion of bone 
being seen above and below this membrane. It presents three small apertures, 
the iter chordae posterius, the Glasserian fissure, and the iter chordae anterius. 

The aperture of the iter chordae posterius is behind the aperture for the membrana 
tympani, close to its margin, on a level with its centre ; it leads into a minute canal, 
which descends in front of the aqueductus Fallopii, and terminates in that canal 
near the stylo-mastoid foramen. Through it the chorda tympani nerve enters the 
tympanum. 

The Ola 88 erian fissure opens just above and in front of the orifice of the mem- 
brana tympani ; in this situation it is a mere slit, about a line in length. It gives 
passage to the long process of the malleus, the Laxator tympani muscle, and some 
tympanic vessels. 

The aperture of the iter chordae anterius is seen just above the preceding fissure ; 
it leads into a canal (canal of Huguier), which runs parallel with the Glasserian 
fissure. Through it the chorda tympani nerve leaves the tympanum. 

The internal wall of the tympanum (fig. 314) is vertical in direction, and looks 
directly outwards. It presents for examination the following parts : 

Fenestra ovalis. Bidge of the Aqueductus Fallopii. 

Fenestra rotunda. Pyramid. 

Promontory. Opening for the Stapedius. 

: The fenestra ovalis is a renifcrm opening, leading from the tympanum into the 
vestibide ; its long diameter is directed horizontally, and its convex border is 
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common to both cavities, and is occupied by the base of the stapes. This mem- 
brane is placed opposite *the membrana tympani, and is connected with it by the 
ossicula auditfts. 

The feneatra rotunda is an oval aperture, placed at the bottom of a funnel- 
shaped depression, leading into the cochlea. It is situated below and rather behind 

314. — View of Inner Wall of Tympanum. (Enlarged.) 



the fenestra ovalis, from which it is separated by a rounded elevation, the pro- 
montory ; it is closed in the recent state by a membrane ( membrana tympani 
secundaria , Scarpa). This membrane is concave towards the tympanum, convex 
towards the cochlea. It consists of three layers : the external, or mucous, de- 
rived from the mucous lining of the tympanum ; the internal, or serous, from the 
lining membrane of the cochlea ; and an intermediate, or fibrous layer. 

The promontory is a rounded hollow prominence, formed by the projection 
outwards of the first turn of the cochlea ; it is placed between the fenestrse, and 
is furrowed on its surface by three small grooves, which lodge branches of the 
tympanic plexus. 

The rounded eminence of the aqueductus Fallopii is placed between the fenestra 
ovalis and roof of the tympanum ; it is the prominence of the bony canal in which 
the portio dura is contained. It traverses the inner wall of the tympanum above 
the fenestra ovalis, and behind that opening, curves nearly vertically downwards 
along the posterior wall. 

The pyramid is a conical eminence, situated immediately behind the fenestra 
ovalis, and in front of the vertical portion of the eminence above described ; it is 
hollow in the interior, and contains the Stapedius muscle ; its summit projects 
forwards towards the fenestra ovalis, and presents a small aperture, which trans- 
mits the tendon of the muscle. The cavity in the pyramid is prolonged into a 
minute canal, which communicates with the aqueductus Fallopii, and transmits 
the nerve which supplies the Stapedius. 

The 'posterior wall of the tympanum is wider above than below, and presents 
for examination the 

Openings of the Mastoid Cells. 

These consist of one large irregular aperture, and several smaller openings, 
situated at the upper part of the posterior wall ; they lead into canals, which 
communicate with large irregular cavities contained in the interior of the mastoid 
process. These cavities vary considerably in number, size, and form ; they are 
lined by mucous membrane, continuous with that covering the cavity of the 
tympanum. , . * ; , • * ■ ' 
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with the carotid canal, from which it is separated by a thin plate of bone ; it 
presents for examination the * 

Canal for the Tensor tympani. Orifice of the Eustachian Tube. 

The Processus Cochleariformis. 

The orifice of the canal for the Tensor tympani, and the orifice of the Eustachian 
tube, are situated at the upper part of the anterior wall, being separated from 
each other by a thin, delicate horizontal plate of bone, the processus cochleari- 
formis, These canals run from the tympanum forward, inward, and a little 
downward, to the retiring angle between the squamous and petrous portions of the 
temporal bone. 

The canal for the Tensor tympani is the superior and the smaller of the two ; 
it is rounded, and lies beneath the upper surface of the petrous bone, close to the 
hiatus Fallopii. The tympanic end of this caJhl forms a conical eminence, which 
is prolonged backwards into the cavity of the tympanum, and is perforated at its 
-summit by an aperture, which transmits the tendon of the muscle contained in it. 
This eminence is sometimes called the anterior pyramid. The canal contains the 
Tensor tympani muscle. 

The Eustachian tube is the channel through which the tympanum communicates 
with the pharynx. Its length is from an inch and a half to two inches, and its 
direction downwards, forwards, and inwards. It is formed partly of bone, partly 
of cartilage and fibrous tissue. 

The osseous portion is about half an inch in length. It commences in the lower 
part of the anterior wall of the tympanum, below the processus cochleariformis, 
and gradually narrowing, terminates in an oval dilated opening, at the angle of 
junction of the petrous and squamous portions, its extremity presenting a jagged 
margin, which serves for the attachment of the cartilaginous portion. 

The cartilaginous portion , about an inch in length, is formed of a triangular 
plate of cartilage, curled upon itself, an interval being left below, between the 
margins of the cartilage, which is completed by fibrous tissue. Its canal is narrow 
behind, wide, expanded, and somewhat trumpet- shaped in front, terminating by an 
oval orifice, at the upper part and side of the pharynx, behind the back part of the 
inferior meatus. Through this canal the mucous membrane of tho pharynx is con- 
tinuous with that which lines the tympanum. 

The membrana tympani separates the cavity of the tympanum from the bottom 
of the external meatus. It is a thin semi-transparent membrane, nearly oval in 
form, somewhat broader above than below, and directed very obliquely downwards 
and inwards. Its circumference is contained in a groove at the inner end of the 
meatus, which skirts the circumference of this part excepting above. Tho handle 
of the malleus descends vertically between the inner and middle layers of this 
membrane, as far down as its centre, where it is firmly attached, drawing the 
membrane inwards, so that its outer surface is concave, its inner convex. 

Structure. This membrane is composed of three layers, an external (cuticular), 
a middle (fibrous), and an internal (mucous). The cuticular lining is derived from 
the integument lining the meatus. The fibrous layer consists of fibrous and 
elastic tissues ; some of the fibres radiate from near the centre to the circum- 
ference; others are arranged, in the form of a dense circular ring, round tho 
attached margin of the membrane. The mucous lining is derived from the mucous 
lining of the tympanum. The vessels pass to the membrana tympani along the 
handle of the malleus, and are distributed between its layers. 

Ossicles or the Tympanum. (Fig. 315.) 

The tympanum is traversed by a chain of moveable bones, three in number, the 
malleus, incus, and stapes. The former is attached to the membrana tympani, the 
ktter to the fenestra ovalis, the incus being placed between the two, to both of 
which ^ g&Jgr delicate articulations. 



OSSICLES OF tHE TYMPANUM, 


60^ 

The Malleus , so named from its fancied resemblance to a hammer, consists of a 
head, neck, and three processes : the handle or manubrium, the processus gracilis, 
and the processus brevis. 

The head is the large upper extremity of the bone ; it is oval in shape, and 
articulates posteriorly with the incus, being free in the rest of its extent. 

The neck is the narrow contracted part just beneath the head ; and below this 
is a prominence, to which the various processes are attached; 

The manubrium is a vertical process of bone, which is connected by its outer 
margin with the membrana tympani. It decreases in size towards its extremity, 
where it is curved slightly forwards, and flattened from within outwards. 

The . processus gracilis is a long and very delicate process, which passes from 
the eminence below the neck forwards and outwards to the . Glasserian fissure, to 
which it is connected by bone and ligamentous fibres. It gives attachment to the 
Laxator tympani. 

The processus brevis is a slight conical projection, which springs from the root 
of the manubrium, and lies in contact with the membrana tympani. Its summit 
gives attachment to the Tensor tympani. 

The Incus has received its name from its supposed resemblance to an anvil, but 

it is more like a bicuspid tooth, with two 
315. The Small Bones of the Ear, seen roots, which differ in length, and are widely 
from the Outside. (Enlarged.) separated f rom each other. It consists of a 

body and two processes. 

The body is somewhat quadrilateral, but 
compressed laterally. Its summit is deeply 
concave, and articulates with the malleus ; in 
the fresh state, it is covered with cartilage 
and lined wfith synovial membrane. 

The two processes diverge from one an- 
other nearly at right angles. 

The short process, somewhat conical in 
shape, projects nearly horizontally back- 
wards, and is attached to the margin of the 
opening leading into the mastoid cells, by 
ligamentous fibres. 

The long process, longer and more slender than the preceding, descends nearly 
vertically behind the handle of the malleus, and bending inwards, terminates in a 
rounded globular projection, the os orbiculare, or lenticular process, which is tipped 
with cartilage, and articulates with the bead of the stapes. In the foetus the os 
orbiculare exists as a separate bone, but becomes united to the long process of the 
incus in the adult. 

The Stapes, so called from its close resemblance to a stirrup, consists of a head, 
neck, two branches, and a base. 

The head presents a depression, tipped with cartilage, which articulates with 
the os orbiculare. 

The neck , the constricted part of the bone below the head, receives the insertion 
of the Stapedius muscle. 

The two branches (crura), diverge from the neck, and are connected at their 
extremities by a flattened, oval- shaped plate (the base), which forms the foot of 
the stirrup, and is fixed to the margin of the fenestra ovalis by ligamentous 
fibres. 

Ligaments of the Ossicula. These small bones are connected with each other, 
and with the walls of the tympanum, by ligaments, and moved by small muscles. 
The articular surfaces of the malleus and incus, the orbicular process of the incud 
and head of the stapes, are covered with cartilage, connected together by delicate 
capsular ligaments, and lined by synovial membrane. The ligaments connectinir the 
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which descends perpendicularly from the roof of the iympanum to the head of the 
malleus. 

The posterior ligament of the incus is a short, thick, ligamentous band, which 
connects the extremity of the short process of the incus to the posterior wall of 
the tympanum, near the margin of the opening of the mastoid cells. 

The ernmdar ligament of the stapes connects the circumference of the base of 
this bone to the margin of the fenestra ovalis. 

A suspensory ligament of the incus has been described by Arnold, descending 
from the roof of the tympanum to the upper part of the incus, near its articulation 
with the malleus. 

The muscles of the tympanum are three 

Tensor tympani. Laxator tympani. Stapedius. 

The Tensor tympani , the largest, is contained in a bony canal, above the osseous 
portion of the Eustachian tube, from which it is separated by the processus 
cochleariformis. It arises from the under surface of the petrous bone, from the 
cartilaginous portion of the Eustachian tube, and from the osseous canal in which 
it is contained. Passing backwards, it terminates in a slender tendon, which is 
reflected outwards over the processus cochleariformis, and is inserted into the 
handle of the malleus, near its root. It is supplied by a branch from the otic 
ganglion. 

The Laxator tympani major (Sommerring), arises from the spinous process of 
the sphenoid bone, and from the cartilaginous portion of the Eustachian tube, and 
passing backwards through the Glasserian fissure, is inserted into the neck of 
the malleus, just above the processus gracilis. It is supplied by the tympanic 
branch of the facial. 

The Laxator tympani minor (Sommerring), arises from the upper and back part 
of the external meatus, passes forwards and inwards between the middle and 
inner layers of the membrana tympani, and is inserted into the handle of the 
malleus, and processus brevis. This is regarded as a ligament by some 
anatomists. 

The Stapedius arises from the sides of a conical cavity hollowed out of the 
interior of the pyramid : its tendon emerges from the orifice at the apex of the 
pyramid, and passing forwards, is inserted into the neck of the stapes. Its surface 
is aponeurotic, its interior fleshy ; and its tendon occasionally contains a slender 
bony spine, which is constant in some mammalia. It is supplied by a filament 
from the facial nerve. 

Actions. The Tensor tympani draws the membrana tympani inwards, and thus 
heightens its tension. The Laxator tympani draws the malleus outwards, and 
thus the tympanic membrane, especially at its fore part, is relaxed. The Stapedius 
depresses the back part of the base of the stapes, and raises its fore part. It 
probably compresses the contents of the vestibule. 

The mucous membrane of the tympanum is thin, vascular, and continuous with 
the mucous membrane of the pharynx, through the Eustachian tube. It invests 
the ossicula, and the muscles and nerves contained in the tympanic cavity ; forms 
the internal layer of the membrana tympani ; covers the foramen rotundum ; and 
is reflected into the mastoid cells, which it lines throughout. In the tympanum 
and mastoid cells, this membrane is pale, thin, slightly vascular, and covered with 
ciliated epithelium. In the osseous portion of the Eustachian tube, the membrane 
is thin ; but in the cartilaginous portion it is very thick, highly vascular, covered 
with laminar ciliated epithelium, and provided with numerous mucous glands. 

The arteries supplying the tympanum are five in number. Two of them are 
larger than the rest, viz., the tympanic branch of the internal maxillary, which 
supplies the membrana tympani ; and the stylo-mastoid branch of the posterior 

and mastoid cells. The 
meningeal, and branches 


auricular, which supplies the back part of the tympanum 
.petrosal braaoh of the middle 
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The veins of the tympanum terminate in the middle meningeal and pharyngeal 
veins, and, through these, in the internal jugular. 

The nerves of the tympanum may be divided into: 1. Those supplying the 
muscles; 2. Those distributed to the lining membrane; 3. Branches communi- 
cating with other nerves. 

Nerves to muscles. The Tensor tympani is supplied by a branch from the otic 
ganglion ; the Laxator tympani, and the Stapedius, by a filament from the facial 
(Sommerring). 

The nerves distributed to the lining membrane are derived from the tympanic 
plexus. 

Coimnunications between the following nerves take place in the tympanum : the 
tympanic branch from the petrous ganglion of the glosso-pharyngeal ; a filament 
from the carotid plexus ; a branch which joins tho great superficial petrosal nerve 
from the Yidian ; and a branch to the otic ganglion (small superficial petrosal 
nerve). 

The tympanic branch of the glosso-pharyngeal (Jacobson’s nerve), enters the 
tympanum by an aperture in its floor, close to the inner wall, and ascends on to 
the promontory. It distributes filaments to the lining membrane of the tympanum, 
and divides into three branches, which are contained in grooves on the promontory, 
and serve to connect this with other nerves. One branch runs in a groove, for- 
wards and downwards, to an aperture situated at the junction of the anterior and 
inner walls, just above the floor, and enters the carotid canal, to communicate with 
the carotid plexus of the sympathetic. The second branch is contained in a groove 
which runs vertically upwards to an aperture on the inner wall of the tympanum, 
just boneath the anterior pyramid, and in front of the fenestra ovalis. The canal 
leading from this, opens into the hiatus Fallopii, where tho nerve contained in it 
joins the great petrosal nerve. The third branch ascends towards the anterior 
surface of the petrous bone ; it then passes through a small aperture in the 
sphenoid and temporal bones to the exterior of the skull, and joins the otic gang- 
lion. As this nerve passes by the gangliform enlargement of the facial, it has a 
connecting filament with it. 

The chorda tympani quits the facial near the stylo-mastoid foramen, enters the 
tympanum at the base of the pyramid, and arches forwards across its cavity 
between the handle of the malleus and long process of the incus, to an opening 
internal to the fissura Glassori. It is invested by a reflection of the lining mem- 
brane of the tympanum. 


Internal Ear, or Labyrinth. 

The internal ear is the essential part of the organ, receiving the ultimate dis- 
tribution of tho auditory nerve. It is called the labyrinth , from the complexity 
of its shape, and consists of three parts, the vestibule, semicircular canals, and 
cochlea. It is formed by a series of cavities, channelled out of the substance of 
the petrous bone, communicating externally with the cavity of the tympanum, 
through the fenestra ovalis and rotunda ; and internally, with the meatus audito- 
rius intemus, which contains the auditory nerve. Within the osseous labyrinth is 
contained the membranous labyrinth, upon which the ramifications of the auditory 
nerve are distributed. 

The Vestibule (fig. 316) is the common central cavity of communication between 
the parts of the internal ear. It is situated on the inner side of the tympanum, 
behind the cochlea, and in front of the semicircular canals. It is somewhat ovoidal 
in shape from before backwards, flattened from side to side, and measures about 
one-fifth of an inch from before backwards, as well as from above downwards, 
being narrower from without inwards. On its outer, or tympaivic wall y is the 
fenestra ovalis, closed, in the recent state, by the base of the stapes, and its 
annular ligament. On its inner wall , at the fore part, is a small oxr^aj^as^^ depres- 
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several niinute holes (macula cribrosa ), for the passage of the filaments of the audi- 
tory nerve ; and behind this depression is a vertical ridge, the pyramidal eminence. 
At the hinder part of the inner wall is the orifice of the aqusductus vestibuli, which 
extends to the posterior surface of the petrous portion of the temporal bone. It 
transients a small vein, and, according to some, contains a tubular prolongation of 
the lining membrane of the vestibule, which ends in a cul-de-sac, between the 
layers of the dura mater within the cranial cavity. On the wpjper wall or roof , is a 
transversely-oval depression, fovea semi-elliptica, separated from the fovea hemis- 
pherica by the pyramidal eminence, already mentioned. Behind, the semicircular 
canals open into the vestibule by five orifices. In front is a large oval opening 
which communicates with the scala vestibuli of the cochlea by a single orifice, 
apertu/ra scales vestibuli cochleae. 

The Semicircular canals are three bony canals, situated above and behind the 
vestibule. They are of unequal length, compressed from side to side, and describe 
the greater part of a circle. They measure about one-twentieth of an inch in 
diameter, and each presents a dilatation at one end, called the ampulla , which 

316. — The Osseous Labyrinth laid open. (Enlarged.) 



measures more than twice the diameter of the tube. These canals open into the 
vestibule by five orifices, one of the apertures being common to two of the 
canals. 

The superior semicircular canal is vertical in direction, and stretches across 
the petrous portion of the temporal bone, at right angles to its posterior surface • 
its arch forms a round projection on the anterior surface of the petrous bone 
It describes about two-thirds of a circle. Its outer extremity, which is ampu- 
tated, commences by a distinct orifice in the upper part of the vestibule; the 
opposite end of the canal, which is not dilated, joins with the corresponding p&rt 
the posterior canal, and opens by a common orifice with it in the back part of the 
vestibule. 

The posterior semicircular canal , also vertical in direction, is directed backward 
nearly parallel to the posterior surface of the petrous bone : it is the longest of th° 
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The external , or horizontal canal , is the shortest of the three, its arch being 
directed outwards and backwards ; thus each semicircular canal stands at right 
angles to the other two. Its ampullated end corresponds to the upper and otufcer 
angle of the vestibule, just above the fenestra ovalis ; its opposite end opens by a 
distinct orifice at the upper and back part of the vestibule. 

The Cochlea bears some resemblance to a common snail-shell: it forms the 
anterior part of the labyrinth, is conical in form, and placed almost horizontally 
in front of the vestibule ; its apex is directed forwards and outwards towards the 
upper and front part of the inner wall of the tympanum ; its base corresponds 
with the anterior depression at the bottom of the internal auditory meatus ; and 
is perforated by numerous apertures, for the passage of the cochlear branch of the 
auditory nerve. It measures about a quarter of an inch in length, and its breadth 
towards the base is about the same. It consists of a conical- shaped central axis, 
the modiolus or columella ; of a canal wound spirally round the axis for two 
turns and a half, from the base to the apex ; and of a delicate lamina (the lamina 
spiralis ) contained within the canal, which follows its windings, and subdivides it 
into two. 

The central asds, or modiolus , is conical in form, and extends from the base to 
the apex of the cochlea. Its base is broad, corresponds with the first turn of the 
cochlea, and is perforated by numerous orifices, which transmit filaments of 
the cochlear branch of the auditory nerve ; the axis diminishes rapidly in size in 
the second coil, and terminates within the last half coil, or cupola, in an expanded, 
delicate, bony lamella, which resembles the half of a funnel, divided longitudinally, 
and called the infundibulum ; the broad part of this funnel is directed towards 
the summit of the cochlea, and blends with the last half-turn of the spiral canal 
of the cochlea, the cupola. The outer surface of the modiolus is formed of the 
wall of the spiral canal, and is dense in structure ; but its centre is channelled, as 
far as the last half-coil, by numerous branching canals, which transmit nervous 
filaments in regular succession into the canal of the cochlea, or on to the surface 
of the lamina spiralis. One of these, larger than the rest, occupies the centre 
of the modiolus, and is named the tubulus centralis modioli ; it extends from 
the base to the extremity of the modiolus, and transmits a small nerve and artery 
(i arteria centralis modioli ). 

The spiral canal (fig. 317) takes two turns and a half round the modiolus. It 
is about an inch and a half in length, measured along its outer wall ; and diminishes 

317. — The Cochlea laid open. (Enlarged.) 



gradually in size from the base to the summit, where it terminates m a cul-de-sac, 
the cupola, which forms the apex of the cochlea. The commencement of this 
canal is about the tenth of an inch in diameter : it diverges from the modiolus 
towards the tympanum and vestibule, and presents three openings. One, the 
fenestra rotunda, communicates with the tympanum : in the. recent state, tans 
aperture is closed by a membrane, the membrana tympani < 
aperture, of an oval form, enters the vestibule. The third i 
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aqueductus cochlece leading to a minute funnel-shaped canal, which opens on the 
basilar surface of the petrous bone, and transmits a small vein. 

The interior of the spiral canal is divided into two passages (scales) by a thin, 
osseous, and membranous lamina, which winds spirally round the modiolus. This 
is the lamina spiralis , the essential part of the cochlea upon which the nerve- 
tubules are distributed. The osseous part of the spiral lamina extends about half 
way across the diameter of the spiral canal ; it is called the osseous zone. It 
commences in the vestibulo between the tympanic and vestibular opening of the 
cochlea, and, gradually becoming narrower in its course, terminates in a projecting 
hook, the hamular process, just where the expansion of the infundibulum com- 
mences. The lamina spiralis consists of two thin lamellae of bone, between which 
are numerous canals for the passage of nervous filaments, which open chiefly 
on the lower or tympanic surface. At the point where the osseous lamina is 
attached to the modiolus, and following its windings, is a small canal, called by 
Rosenthal, the canalis spiralis modioli. In the recent state, the osseous zone is 
continued to the opposite wall of the canal by a membranous and muscular layer 
(membranous zone), so as to form a complete partition in the tube of the cochlea. 
Two passages, or scalse, are thus formed, by the division of the canal of the cochlea 
into two. One, the scala tympani , is closec^ -below by the membrane of the 
fenestra rotunda ; the other, the . scala vestibuli, communicates, by an oval 
aperture, with the vestibule. Near the termination of the scala vestibuli, close 
by the fenestra rotunda, is the orifice of the aqueductus cochlea). The scale 
communicate, at the apex of the cochlea, by an opening common to both, the 
helicotrema , which exists in consequence of the deficiency of the lamina spiralis in 
the last half coil of the canal. 

In structure, the membranous zone is a transparent glassy lamina, presenting 
near its centre a number of minute transverse lines, which radiate outwards, and 
give it a fibrous appearance ; and at its circumference, where connected with the 
outer wall of the spiral canal, it is composed of a semi-transparent structure, 
which is described by Todd and Bowman as a muscle (the Cochlearis), and by 
Kolliker as connective tissue. 

The vestibular surface of the osseous portion of the lamina spiralis is covered 
for about the outer fifth of its surface, with a thin layer, resembling cartilage in 
texture. It is described as the denticulate lamina (Todd and Bowman), from its 
presenting a series of wedge-shaped teeth which form its free margin, and which 
project into the vestibular scala. 

The inner surface of the osseous labyrinth is lined by an exceedingly thin 
fibro-serous membrane, analogous to a periosteum, from its close adhesion to the 
inner surface of these cavities, and performing the office of a serous membrane by 
its free surface. It lines the vestibule, and from this cavity is continued into the 
semicircular canals and the scala vestibuli of the cochlea, and through the heli- 
cotrema into the scala tympani. Two delicate tubular processes are prolonged 
along the ‘aqueducts of the vestibule and cochlea, to the inner surface of the dura 
mater. TJJiis membrane is continued across the fenestra ovalis and rotunda, and 
consequently has no communication with the lining membrane of the tympanum. 
Its attached surface is rough and fibrous, and closely adherent to the bone ; its 
free surface is smooth and pale, covered with a layer of epithelium, and secretes a 
thin, limpid fluid, the aqua labyrinthi (perilymph [Blainville], liquor Cotunm f 
In the vestibule and semicircular canals, it separates the osseous from the mem- 
branous labyrinth ; but in the cochlea it lines the two surfaces of the bony lamina 
spiralis ; and being continued from its free margin across the canal to its outer 
wall, forms the lamina spiralis membranacea, serving to complete the separation 
between the two scales. 


The Membranous Labyrinth. 
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the sac. It has the same general form as the vestibule and semicircular c anals , in 
which it is enclosed ; but is considerably smaller, and separated from their lining 
membrane by the perilymph. 

The vestibular portion consists of two sacs, the utricle and the saccule. 

The utricle is the larger of the two, of an oblong form, compressed laterally, and 
occupies the upper and back part of the vestibule, lying in contact with the fovea 

318. — The Membranous Labyrinth detached. (Enlarged.) 





semi-elliptica. Numerous filaments of the auditory nerve are distributed on the 
wall of this sac ; and its cavity communicates behind, with the membranous semi- 
circular canals by five orifices. 

The saccule is tho smaller of the two vestibular sacs : it is globular in form, lies 
in the fovea hemispherica, near the opening of the vestibular scala of the cochlea, 
and receives numerous nervous filaments, which enter from the bottom of the 
depression in which it is contained. Its cavity is apparently distinct from that 
of the utricle. 

The membranous semicircular canals are about one-third the diameter of the 
osseous canals, but in number, shape, and general form they are precisely similar ; 
they are hollow, and open by five orifices into the utricle, one opening being 
common to two canals. Their ampullae are thicker than the rest of the tubes, 
and nearly fill the cavities in which they are contained. 

The membranous labyrinth is held in its position by the numerous nervous 
filaments distributed to the utricle, to the saccule, and to the ampulla of each 
canal. These nerves enter the vestibule through the minute apertures on its 
inner wall. 

Structure . The wall of the membranous labyrinth is semi-transparent,, and 
consists of three layers. The outer layer is a loose and flocculent tissue, containing 
blood-vessels and numerous pigment-cells, analogous to those in the choroid. The 
middle layer , thicker and more transparent, bears some resemblance to the hyaloid 
membrane, but it presents in parts marks of longitudinal fibrillation and elongated 
nuclei on the addition of acetic acid. The inner layer is formal <^ j^olygonal 
nucleated epithelial cells, which secrete the endolymph. 
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The endotymph ( liquor Scarpce) is a limpid serous fluid, which fills the mem- 
branous labyrinth ; in composition, it closely resembles the perilymph. 

The otoliths are two small rounded bodies, consisting of a mass of minute 
crystalline grains of carbonate of lime, held together in a mesh of delicate fibrous 
tissue, and contained in the wall of the utricle and saccule, opposite the distribu- 
tion of the nerves. A calcareous material is also, according to Bowman, sparingly 
scattered in the cells lining the ampulla of each semicircular canal. 

The Arteries of the labyrinth are the internal auditory, from the basilar or 
superior cerebellar, the stylo-mastoid, from the posterior auricular, and, occasion- 
ally, branches from the occipital. The internal auditory divides at the bottom of 
the internal meatus into two branches, cochlear and vestibular. 

The cochlear branch subdivides into from twelve to fourteen twigs, which 
traverse the canals in the modiolus, and are distributed, in the form of a capillary 
network, in the substance of the lamina spiralis. 

The vestibular branches accompany the nerves, and are distributed, in the form 
of a minute capillary network, in the substance of the membranous labyrinth. 

The Veins of the vestibule and semicircular canals accompany the arteries, and 
receiving those of the cochlea at the base of the modiolus, terminate in the 
superior petrosal sinus. 

The Auditory nerve y the special nerve of the sense of hearing, divides, at the 
bottom of the internal auditory meatus, into two branches, the cochlear and ves- 
tibular. The trunk of the nerve, as well as the branches, contains numerous 
ganglion-cells with caudate prolongations. 

The vestibular nerve , the posterior of the two, divides into three branches, 
superior, middle, and inferior. 

The superior vestibular branch, the largest, divides into numerous filaments, 
which pass through minute openings at the upper and back part of the cul-de-sac 
at the bottom of the meatus, and entering the vestibule, aro distributed to the 
utricle, and to the ampulla of the external and superior semicircular canals. 

The middle vestibular branch consists of numerous filaments, which enter the 
vestibule by a smaller cluster of foramina, placed below those above mentioned, 
and which correspond to the bottom of the fovea hemispherica ; they are distributed 
to the saccule. 

The inferior and smallest branch passes backwards in a canal behind the 
foramina for the nerves of the saccule, and is distributed to the ampulla of the 
posterior semicircular canal. 

The nervous filaments enter the ampullary enlargement at a deep depression 
seen on their external surface, and a corresponding elevation is seen within, the 
nerve-fibres ending in loops, and in free extremities. In the utricle and saccule, 
the nerve-fibres spread out, some blending with calcareous matter, others 
radiating on the inner surface of the wall of each cavity, becoming blended with 
a layer of nucleated cells, and terminating, in a thin fibrous film. 

The cochlear nerve divides into numerous filaments at the base of the modiolus, 
which ascend along its canals, and then, bending outwards at right angles, pass 
between the plates of the bony lamina spiralis, close to its tympanic surface. 
Between the plates of the spiral lamina, the nerves form a plexus, which contains 
ganglion-cells ; and from the margin of the osseous zone, branches of this plexus 
are distributed to the membranous part of the septum, where they are arranged 
in small, conical-shaped bundles, parallel with one another. The filaments which 
supply the apical portion of the lamina spiralis, are conducted to this part through 
the tubulus centralis modioli. , 



Organs of Digestion. 

T HE Apparatus for the digestion of the food consists of the alimentary canal, 
and of certain accessory organs. 

The alimentary canal is a musculo-membranous tube, about thirty feet in length, 
extending from the mouth to the anus, and lined throughout its entire extent by 
mucous membrane. It has received different names in the various parts of its 
course: at its commencement, the mouth, we find provision made for the me- 
chanical division of the food (mastication), and for its admixture with a fluid 
secreted by the salivary glands (insalivation) ; beyond this are the organs of de- 
glutition, the pharynx and the oesophagus, which convey the food into that part of 
the alimentary canal (the stomach) in which the principal chemical changes 
occur ; in the stomach, the reduction and solution of the food takes place ; in the 
small intestines, the nutritive principles of the food (the chyle), by its admixture 
with the bile and pancreatic fluid, are separated from that portion which passes 
into the large intestine, most of which is expelled from the system. 


Alimentary Canal. 
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The Mouth (fig. 3 19) is placed at the commencement of the alimentary canal ; it 
is a nearly oval-shaped cavity, in which the mastication of the food takes place. It 
is bounded, in front, by the lips ; laterally, by the checks and the alveolar processes 
of the upper and lower jaw ; above, by tho hard palate and teeth of the upper jaw ; 
below, by the tongue, and by the mucous membrane stretched between the under 
surface of that organ and the inner surface of the jaws, and by the teeth of the 
lower jaw ; behind, by the soft palate and fauces. 

The mucous membrane lining the mouth, is continuous with the integument at 
the free margin of the lips, and with the mucous lining of the fauces behind ; it is 
of a rose-pink tinge during life, and very thick where it covers the hard parts 
bounding the cavity. 

The Lips are two fleshy folds, which surround the orifice of the mouth, formed 
externally of integ um ent, and internally of mucous membrane, between which is 
found the Orbicularis oris muscle, the coronary vessels, some nerves, areolar tissue, 
and fat, and numerous small labial glands. The inner surface of each lip is con- 
nected in the middle line to the gum of the corresponding jaw by a fold of mucous 
membrane, the frcenmn lain euperioris and inferioris , the former being larger of 
the two. 
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Oris, round the orifice of the mouth. They are rounded in form, about the size 
of small peas, their ducts opening by small orifices upon the mucous membrane. 
In structure, they resemble the other salivary glands. 

The Cheeks form the sides of the face, and are continuous in front with the 
lips. They are composed, externally, of integument ; internally, of mucous mem- 
brane, and between the two, of a muscular stratum, besides a large quantity of 
fat, areolar tissue, vessels, nerves, and buccal glands. 

The mucous membrane lining the cheek, is reflected above and below upon the 
gums, and is continuous behind with the lining membrane of the soft palate. 
Opposite the second molar tooth of the upper jaw is a papilla, the summit of 


319. — Sectional View of the Nose, Mouth, Pharynx, etc. 



which presents the aperture of the duct of the parotid gland. The principal 
muscle of the cheek is the Buccinator ; but numerous other muscles enter into its 
formation ; viz., the Zygomatici, Masseter, and Platysma myoides. 

The buccal glands are placed between the mucous membrane and Buccinator 
muscle : they are similar in structure to the labial glands, but smaller. Two or 
three, of larger size than the rest, are placed between the Masseter and Buccinator 
muscles ; their ducts open into the mouth, opposite the last molar tooth. They are 
called molar glands . 

The Gums are composed of a dense fibrous tissue, closely connected to^ the 
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limited sensibility. Around the necks of the 'teetb, this membrane presents 
numerous fine papillae ; and from this point it is reflected into the alveolus, where 
it is continuous with the periosteal membrane lining that cavity. 

The Teeth. 

The human subject is provided with two sets of teeth, which make their appear- 
ance at different periods of life. The first set appear in childhood, and are called 
the temporary , deciduous , or milk teeth . The second set, which also appear at an 
early period, continue until old age, and are named permanent . 

The temporary teeth are twenty in number ; four incisors, two canine, and four 
molars, in each jaw. 

The permanent teeth are thirty- two in number; four incisors, two central and 
two lateral, two canine, four bicuspids, and six molars, in each jaw. 

General characters. Each tooth consists of three portions ; the crown or body, 

. 320. — The Permanent Teetli. External View, 



Lower Jclw 
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projecting above the gum ; the root, or fang, entirely concealed within the alveolus ; 
and the neck, the constricted portion between the other two. 

The roots of the teeth are firmly implanted within the alveoli : these depressions 
are lined with periosteum, which is reflected on to the tooth at the point of the 
fang, and covers it as far as the neck. At the margin of the alveolus, the peri- 
osteum becomes continuous with the fibrous structure of the gums. 





Permanent Teeth. 

The Incisors, or cutting teoth, arc so named from their presenting; ^ sharp, 
cutting edge, adapted for cutting the food. They are eight in, immfeife form 
the four front teeth in each jaw. 
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The crown is directed vertically, is wedge-like in form, being bevelled at tbe 
expense of its posterior surface, so as to terminate in a sharp, horizontal cutting- 
edge, which, before being subject to attrition, presents three small prominent 
points. It is convex, smooth, and highly polished in front; slightly concave 
behind, where it is frequently marked by slight longitudinal furrows. 

The neck is constricted. 

The femg is long, single, conical, transversely flattened, thicker before than 
behind, and slightly groovod on each side in the longitudinal direction. 

The incisors of the upper jaw are altogether larger and stronger than those 
of the lower jaw. They are directed obliquely downwards and forwards. The 
two central ones are larger than the two lateral, and their free edges are sharp 
and chisel-like, being bevelled at the expense of their posterior edge : the root is 
more rounded. 

The incisors of the loiver jaw are smaller than the upper : the two central 
ones are smaller than the two lateral, and are the smallest of all the incisor 
teeth. 

The Canine Teeth ( cnspulaii ) are four in number, two in the upper, and two 
in the lower jaw ; one being placed behind each lateral incisor. They are larger 
and stronger than the incisors, especially the root, which sinks deeply into the 
jaw, and causes a well marked prominence upon its surface. 

The crown is large and conical, very convex in front, a little hollowed and 
uneven posteriorly, and tapering to a blunted point, or cusp, which rises above the 
level of the other teeth. 

The root is single, but longer and thicker than that of the incisors, conical in 
form, compressed laterally, and marked by a slight groove on each side. 

The upper canine teeth (vulgarly called eye-teeth) are larger and longer than the 
two lower, and situated a little behind them. 

The lower canine teeth are placed in front of the upper, so that their summits 
correspond to the interval between the upper canine tooth and the neighbouring 
incisors on each side. 

The Bicuspid Teeth (small, or false molars), are eight in number, four in each 
jaw, two being placed immediately behind each of the canine teeth. They arc 
smaller and shorter than the canine. 

The crown is compressed from without inwards, and surmounted by two pyra- 
midal eminences, or cusps, separated by a groove, hence their name, bicuspidale. 
The outer of these cusps is larger and more prominent than the inner. 

The neck is oval. 

The root is generally single, compressed, and presents a deep groove on each 
side, which indicates a tendency in the root to become double. The apex is gene- 
rally bifid. ' 

The upper bicuspids are larger, and present a greater tendency to the division 
of their roots than the lower : this is especially marked in the second upper 
bicuspid. 

The Molar Teeth ( multicuspidati , true, or large molars), are the largest of the 
permanent set, and are adapted, from the great breadth of their crowns, for grinding 
and pounding the food. They are twelve in number, six in each jaw, three being 
placed behind each of the posterior bicuspids. 

The crown is nearly cubical in form, rounded on each of its lateral surfaces, 
flattened in front and behind ; the upper surface being surmounted by four or five 
tubercles, or cusps (four in the upper, five in the lower molars), separated from 
each other by a crucial depression, hence their name, multicuspidati . 

The neck is distinct, large, and rounded. 

The roo£ is subdivided into from two to five fangs, each of which presents an 
aperture at its summit. 
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internal. The latter is the largest and the longest, slightly grooved, and some- 
times bifid. In the lower jaw, the root consist of two fangs, one being placed in 
front, the other behind : they are both compressed from before backwards, and 
grooved on their contiguous faces, indicating a tendency to division. 

The second molar is a little smaller than the first. r 

The crown has four cusps in the upper, and five in the lower jaw. 

The root has three fangs in the upper jaw, and two in the lower, the characters 
of which are similar to the preceding tooth. 

The thi/rd molar tooth is called the wisdom tooth (dens sajpientice ), from its late 
appearance through the gum. It is smaller than the others, and its axis is directed 
inwards. 

The crown is small and rounded, and furnished with three tubercles. 

The root is generally single, short, conical, slightly curved, and grooved so as 
to present traces of a subdivision into three fangs in the upper, and two in the 
lower jaw. 


Temporary Teeth. 

The temporary, or milk teeth, are smaller, but resemble in form those of the 
permanent set. The hinder of the two temporary molars is the largest of all the 


321, — The Temporary, or Milk Teeth. 
External View. 
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milk teeth, and is succeeded by the second permanent bicuspid. The first upper 
molar has only three cusps, two external, one internal : the second upper molar 
has four cusps. The first lower molar has four cusps : the second lower molar 
has five. The fangs of the temporary molar teeth are smaller, and more diverging 
than those of the permanent set ; but, in other respects, bear a strong resemblance 
to them. 

Structure. On making a vertical section of a tooth (fig. 322), a hollow caviiy 
will be found in the interior. This cavity is situated at the base of the crown, 
and is continuous with a canal which traverses the centre of each fang, and opens 
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richly supplied with vessels and nerves, which enter the cavity through the small 
aperture at the point of each fang. 

The solid portion of the tooth consists of three distinct 
structures, viz., ivory (tooth-bone, or dentine), which forms 3 22 * — Vertical Section 
the larger portion of the tooth ; enamel, which covers the 
exposed part, or crown ; and the cortical substance, or 
cement ( crusta petrosa ), which is disposed as a thin layer 
on the surface of the fang. 

The Ivory, or dentine (fig. 323), forms the principal 
mass of a tooth ; in its central part is the cavity enclosing 
the pulp. It is a modification of the osseous tissue, from 
which it differs, however, in structure and chemical com- 
position. On examination with the microscope, it is seen 
to consist of a number of minute wavy and branching tubes, 
having distinct parietes. They are called the denial tubuli, and are imbedded in 
a dense homogeneous substance, the mtertnlmlar tissue. 

The dental Hindi are placed parallel with one another, and open at their inner 
ends into the pulp cavity. They pursue a wavy and undulating course towards 
the periphery. The direction of these tubes varies ; they are vertical in the upper 
portion of the crown, oblique in the neck and 

upper part of the root, and towards the lower part ^.—Vertical Section of a Bieus- 
of the root they are inclined downwards. The pid Tooth. (Magnified.) 
tubuli, at their commencement, are about °f 



an inch in diameter ; in their course they divide 
and subdivide dichotomously, so as to give to the 
cut surface of the dentine a striated appearance. 
From the sides of the tubes, especially in the fang, 
ramifications of extreme minuteness are given off, 
which join together in loops in the intertubular 
substance, or terminate in small dilatations, from 
which branches are given off. Near the periphery 
of the dentine, the finer ramifications of the tubuli 
terminate in a somewhat similar manner. In the 
fang, these ramifications occasionally pass into 
the crusta petrosa. The dental tubuli have com- 
paratively thick walls, and contain, according to 
Mr. Tomes, slender cylindrical prolongations of the 
pulp-tissue. 

The intertubular substance is translucent, finely 
granular, and contains the chief part of the earthy 
matter of the dentine. After the earthy matter 
has been removed, by steeping a tooth in weak 
acid, the animal basis remaining is described by 



Henle as consisting of bundles of pale, granular, 

flattened fibres, running parallel with the tubes ; but by Mr. Nasmyth as consist- 
ing of a mass of brick-shaped cells surrounding the tubules. By Czermak and 
Mr. Salter it is supposed to consist of laminae which run parallel with the pulp 


cavity, across the direction of the tubes. 

Chemical Composition. According to Berzelius and Bibra, dentine consists of 
28 parts of animal, and 72 of earthy matter. The animal matter is resolvable by 
boiling into gelatin. The earthy matter consists of phosphate of lime, carbonate 
of lime, a trace of fluoride of calcium, phosphate of magnesia and other salts. 

The Enamel is the hardest and most compact part of a tooth, and forms a thm 
crust over the exposed part of the crown, as far as the commencement of the fang- 
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upon the dentine, which presents a number of minute depressions for their 
reception ; and forming the free surface of the crown by the other extremity. 
These fibres are directed vertically on the summit of the crown, horizontally at 
the sides ; they are about the Tnnnr an inch in diameter, and pursue a more or 
less wavy course, which gives to the cut surface of the enamel the appearance of a 
series of concentric lines. 

Numerous minute interstices intervene between the enamel-fibres near their 
dentinal surface, a provision calculated to allow of the permeation of fluids from 
the dentinal tubuli into the substance of the enamel. The enamel-rods consist of 
solid hexagonal or four-sided prisms, connected by their surfaces and ends, and 
filled with calcareous matter. If the latter is removed, by weak acid, from newly- 
formed or growing enamel, it will be found to present a network of delicate 
prismatic cells of animal matter. 

Chemical Composition. According to Bibra, enamel consists of 96*5 per cent, 
of earthy matter, and 3*5 per cent, of animal matter. The earthy matter consists 
of phosphate of lime, with traces of fluoride of calcium, carbonate of lime, phos- 
phate of magnesia, and other salts. 

The Cortical Substance, or cement ( crusta petrosa ), is disposed as a thin 
layer on the roots of the teeth, from the termination of the enamel, as far as the 
apex of the fang, whero it is usually very thick. In structure and chemical com- 
position, it resembles bone. It contains, sparingly, the lacunce and canaliculi which 
characterise true bone : the lacunae placed near the surface, have the canaliculi 
radiating from the side of the lacuna) towards the periodontal membrane; and 
those more deeply placed, join with the adjacent dental tubuli. In the thicker 
portions of the crusta petrosa, the lamellae and Haversian canals peculiar to bone 
are also found. As age advances, the cement increases in thickness, and gives 
rise to tlioso bony growths, or exostoses, so common in the teeth of the aged ; the 
pulp cavity becomes also partially filled up by a hard substance, intermediate in 
structure between dentine and bone ( osleo-dentine , Owen; secondary dentine , 
Tomes). It appears to be formed by a slow conversion of the dental pulp, which 
shrinks, or even disappears. 

Development of the Teeth. (Figs. 324 to 329.) 

According to the observations of Arnold and Goodsir, the teeth are developed 
from the mucous membrane covering the edges of the maxillary arches. About 
the sixth week of foetal life (fig. 324), the mucous membrane covering the edge of 
the upper jaw, presents a semicircular depression or groove : this is the primitive 
dental groove (Goodsir), from the floor of which the germs of the ten deciduous 
or milk-teeth are developed. The germ of each tooth is formed by a conical 
elevation or papilla of mucous membrane (fig. 325) which constitutes the rudimen- 
tary pulp of a milk-tooth. The germs of the milk-teeth make their appearance in 
the following order : at the seventh week, the germ of the first molar of the 
upper jaw appears ; at the eighth week, that for the canine tooth is developed ; 
the two incisor papillae appear about the ninth week (the central preceding the 
lateral) ; lastly, the second molar papilla is seen at the tenth week, behind the 
anterior molar. The teeth of the lower jaw appear rather later, the first molar 
papilla being only just visible at the seventh week ; and the tenth papilla not 
being developed before the eleventh week. This completes the first or papillary 
stage of their development. 

The dental groove now becomes contracted, its margins thickened and 
prominent, and the groove is converted into follicles for the reception of the 
papillro, by the growth of membranous septa, which pass across the groove 
between its borders (fig. 326). The follicles by this means become the alveoli, 
lined by periosteum, from the bottom of which the process of thejupHups mem- 
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succeeded by the follicles for the incisors, 
which are completed about the eleventh or 
twelfth week; and, lastly, the follicle of the 
posterior molar is completed about the four- 
teenth week. These changes constitute the 
second or follicular stage. 

About the thirteenth week, the papillae begin 
to grow rapidly, project from the follicles, and 
assume a form corresponding with that of the 
future teeth ; the follicles soon become deeper, 
and from their margins small membranous 
processes, or opercula, are developed, which, 
meeting, unite and form a lid to the now closed 
cavity (fig. 327). These processes correspond 
in shape to the form of the crown of the 
tooth, and in number to the tubercles on its 
surface. The follicles of the incisor teeth have 
two opercula, the canine three, and the molars 
four or five each. The follicles are thus con- 
verted into dental sacs, and the contained 
papillae become pulps. The lips of the dental 
groove gradually advance over the follicles from 
behind forwards, and, uniting, gradually ob- 
literate it. This completes the third or saccular 
stage, which takes place about the end of the 
fifteenth week. 

The deep portion of the primitive dental 
groove is now closed in ; but the more super- 
ficial portion, near the surface of the gum, 
still remains open ; it is called, by Mr. Goodsir, 
the secondary dental groove ; from it are 
developed the ten anterior permanent teeth. 
About the fourteenth week, certain lunated 
depressions are formed, one behind each of 
the sacs of the rudimentary milk-teeth. They 
are ten in number in each jaw, and are 
formed successively from before backwards ; 
they are the rudimentary follicles of the four 
permanent incisors, the two canine, and the 
four bicuspids. As the secondary dental groove 
closes in, these follicles become closed cavities of 
reserve (fig. 327). The cavities soon elongate, 
and recede from the surface into the substance 
of the gum, behind the sacs of the deciduous 
teeth, and a papilla projects from the bottom of 
each, which is the germ of the permanent 
tooth ; at the same time, one or more opercula 
are developed from the sides of the caviiy; 
and these uniting, divide it into two portions ; 
the lower portion containing the papilla of 
the permanent tooth, the upper narrower por- 
tion becoming gradually contracted in the same 
way that the primitive dental groove was 
obliterated over the sacs of the deciduous teeth 
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successive extensions backwards of the back part of the primitive dental groove. 
During the fourth month, that portion of the dental groove which lies behind the 
last temporary molar follicle, remains open, and from it is developed the papilla, 
the rudiment of the first permanent molar. The follicle in which it is contained, 
becomes closed by its operculum, and the upper part of the now-formed sac 
elongates backwards to form a cavity of reserve, in which the papilla of the 
second permanent molar appears at the seventh month after birth. After a con- 
siderable interval, during which the sacs of the first and second permanent molars 
have considerably increased in size, the remainder of the cavity of reserve presents 
for the last time a series of changes similar to the preceding, and gives rise to 
the sac and papilla of the wisdom-tooth, which appears at the sixth year. 

Growth of the Teeth. As soon as the dental sacs are formed by the closing in 
of tho follicles, they gradually enlarge, as well as their contained papillse. Each 
sac consists of two layers : an internal, highly vascular layer, lined by epithelium ; 
and an external or areolo-fibrous membrane, analogous to the corium of the mucous 
membrane. 

The dental pulps soon become moulded to the form of the future teeth, and are 
adherent by their bases to the bottom of the dental sacs ; in the case of the molars, 
the base of the pulp is divided into two or more portions, which form the future 
fangs. During the fourth or fifth month of foetal life, a thin lamina or cap of den- 
tine is formed on the most prominent point of the pulp of all the milk-teeth. In the 
incisor and canine teeth, this newly-formed lamina has the form of a hollow cone ; 
in the molar teeth, as many separate laminso arc found as there are eminences upon 
its crown. These laminae grow at the expense of the pulp- substance, increasing 
in breadth by a growth round their margins, and in thickness by a similar form- 
ation in its substance ; the separate cones (if a molar tooth) ultimately coalesce, and 
the crown is completely formed. The pulp now becomes constricted, so as to form 
the cervix ; and the remaining portion becomes narrow and elongated, to form the 
fang. The growth of dentine takes place from the surface towards the interior, 
until nothing but the small pulp-cavity remains in the centre of the tooth, com- 
municating by the aperture left at the point of each fang, with the dental vessels 
and nerves. 

As soon as tho formation of the dentine has commenced, there is developed 
from the inner wall of the dental sac, a soft pulpy mass, the enamel organ , which 
is intimately united to the surface of the dental pulp, or its cap of dentine. It 
consists of a mesh of fibres, elastic and spongy, containing within its reticulations 
fluid albumen ; and at the point of junction of each fibre, a transparent nucleus is 
visible. The surface towards the dentinal pulp is covered by a layer of elongated 
nucleated cells, the enamel membrane. The deposition of the enamel takes place 
on the outer surface of the cap of dentine. 

The cementum appears to be formed at a later period of life, by the periodontal 
membrane, extending from the margin of the enamel downwards. 

Eruption. When the calcification of the different tissues of the tooth is suffi- 
ciently advanced to enable it to bear the pressure to which it will be afterwards 
subjected, its eruption takes place, the tooth making its way through the gum. 
The gum is absorbed by the pressure of the crown of the tooth against it, which 
is itself pressed up by the increasing size of the fang (fig. 3 29). At the same 
time, the septa between the dental sacs, at first fibrous in structure, ossify, and 
constitute the alveoli ; these firmly embrace the necks of the teeth, and afford them 
a solid basis of support. 

The eruption of the temporary teeth commences at the seventh month, and is 
complete about the end of the second year, those of the lower jaw preceding the 
upper. 

The periods for the eruption of the temporary set are : 

7th month, central incisors. 

7th to 10th month, lateral incisors. 

1 2th to 14th month, anterior molars. 
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Calcification of the permanent teeth commences a little before birth, and pro- 
ceeds in the following order in the upper jaw, in the lower jaw a little earlier. 
First molar, five or six months ; the central incisor a little later ; lateral incisors 
and canine, about the eighth or ninth month ; the bicuspids at the second year • 
second molar, five or six years ; wisdom-tooth, about twelve years. 

Previous to the permanent teeth penetrating the gum, the bony partitions 
which separate their sacs from the deciduous teeth are absorbed, the fangs of the 
temporary teeth disappear, and the permanent teeth become placed under the 
loose crowns of the deciduous teeth ; the latter finally become detached, and the 
permanent teeth take their place in the mouth. 

The eruption of the permanent teeth takes place at the following periods, the 
teeth of the lower jaw preceding those of the upper by a short interval : 


6J years, first molars. 

7th year, two middle incisors. 
8th year, two lateral incisors. 
9th year, first bicuspid. 


I oth year, socond bicuspid. 

I I th to 1 2th year, canine. 

1 2th to 1 3th year, second molars. 
17th to 2 1st year, wisdom-teeth. 


The Palate. 

The Palate forms the roof of the mouth ; it consists of two portions, the hard 
palate in front, the soft palate behind. 

The hard palate is bounded in front and at the sides by the alveolar arches 
and gums ; behind, it is continuous with the soft palate. It is covered by a dense 
structure, formed by the periosteum and mucous membrane of tho mouth, which 
are intimately adherent together. Along the middle line is a linear ridge or 
raphe, which terminates anteriorly in a sma ll papilla, corresponding with the 
inferior opening of the anterior palatine jjESSa. This papilla receives filaments 
from the naso-palatine and anterior palatine nerves. On either side and in front 
of the raphe, the mucous membrane is thick, pale in colour, and corrugated; 
behind, it is thin, smooth, and of a deeper colour : it is covered with squamous 
epithelium, and furnished with numerous glands (palatal glands), which lie between 
the mucous membrane and the surface of the bono. 

The soft palate (Velum* pendulum paint i) is a moveable fold, suspended from 
the posterior border of the hard palate, and forming an incomplete septum between 
the mouth and pharynx. It consists of a fold of mucous membrane, enclosing 
muscular fibres, an aponeurosis, vessels, nerves, and mucous glands. When occu- 
pying its usual position (i. e. relaxed and pendent), its anterior surface is concave, 
continuous with the roof of the mouth, and marked by a median ridge or raphe, 
which indicates its original separation into two lateral halves. Its posterior 
surface is convex, and continuous with the mucous membrane covering the floor 
of the posterior nares. Its upper border is attached to the posterior margin of 
the hard palate, and its sides are blended with the pharynx. Its lower border 
is free. 

Hanging from the middle of its lower border is a small conical-shaped pendu- 
lous process, the it/vula ; and archfrig outwards and downwards from the base of 
the uvula on each side, are two curved folds of mucous membrane, containing 
muscular fibres, called the arches or pillars of the soft palate. 

The anterior pillar runs downwards and forwards to the side of the base of 
the tongue, and is formed by the projection of the Palato-glossus muscle, covered 
by mucous membrane. 

The posterior pillars are nearer to each other and larger thafi the anterior ; 
they run downwards and backwards to the sides of the pharynx, and are forme< 
by the projection of the Palato-pharyngei muscles, covered by mucous membrane. 
The anterior and posterior pillars are separated below by a triangular interval, m 
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below, by the tongue ; and on each side, by the pillars of the soft palate and 
tonsils. 

The mucous membrane of the soft palate is thin, and covered with squamous 
epithelium on both surfaces, excepting near the orifice of the Eustachian tube, 
where it is columnar and ciliated. The palatine glands form a continuous layer 
on its posterior surface and round the uvula. 

The aponeurosis of the soft palate is a thin but firm fibrous layer, attached above 
to the hard palate, and becoming thinner towards the free margin of the velum. 
It is blended with the aponeurotic tendon of the Tensor palati muscle. 

The muscles of the soft palate are five on each side : the Levator palati, Tensor 
palati, Palato-glossus, Palato-pharyngeus, and Azygos uvulae (see p. 232). 

The tonsils ( amygdalce ) are two glandular organs, situated one on each side of 
the fauces, between the anterior and posterior pillars of the soft palate. They are 
of a rounded form, and vary considerably in size in different individuals. Exter- 
nally, the tonsil is in relation with the inner surface of the Superior constrictor, 
and with the internal carotid and ascending pharyngeal arteries, and corresponds 
to the angle of the lower jaw. Its inner surface presents from twelve to fifteen 
orifices, leading into small recesses, from which numerous follicles branch out into 
the substance of the gland. These follicles are lined by a continuation of the 
mucous membrane of the pharynx, covered with epithelium, their walls being 
formed by a layer of closed capsules embedded in the submucous tissue. These 
capsules are analogous to those of Peyer’s glands ; they contain a thick greyish 
secretion. 

The arteries supplying the tonsil are the dorsalis lingua? from the lingual, the 
ascending palatine and tonsillar from the facial, the ascending pharyngeal from the 
external carotid, and the descending palatine branch of the internal maxillary. 

The veins terminate in the tonsillar plexus, on the outer side of the tonsil. 

The nerves are derived from the fifth, and from the glosso-pharyngeal. 


The Salivary Glands. (Fig. 330.) 

The principal salivary glands communicating with the mouth, and pouring their 
secretion into its cavity, are the parotid, submaxillary, and sublingual. 

The Parotid gland, so called from being placed near the ear (irapa, near ; ovq, 
wroc, the ear), is the largest of the three salivary glands, varying in weight from 
half an ounce to an ounce. It lies upon the side of the face, immediately below 
and in front of the external ear. It is limited above by the zygoma ; below, by 
the angle of the jaw, and by an imaginary line drawn between it and the Sterno- 
mastoid muscle ; anteriorly, it extends to a variable extent over the Masseter 
muscle ; posteriorly, it is bounded by the external meatus, the mastoid process, 
and the Stemo-mastoid and Digastric muscles, slightly overlapping the former. 

Its anterior surface is grooved to embrace the posterior margin of the ramus of 
the lower jaw, and advances forwards beneath the ramus, between the two ptery- 
goid muscles. Its outer surface, slightly lobulated, is covered by the integument 
and fascia, and has one or two lymphatic glands resting on it. Its inner surface 
extends deeply into the neck, by means of two large processes, one of which dips 
behind the styloid process, and projects beneath the mastoid process and the 
Stemo-mastoid muscle ; the other is situated in front of the styloid process, and 
passes into the back part of the glenoid fossa, behind the articulation of the lower 
jaw. Embedded in its substance is the external carotid artery, which ascends 
behind the ramus of the jaw ; the posterior auricular artery emerges from the 
gland behind ; the temporal artery above ; the transverse facial in front; and the 
internal maxillary winds through it inwards, behind the neck of the jaw. * Super- 
ficial to the. external carotid is the trunk formed by the union of the, temporal and 



6s6 


ORGANS OF DIGESTION. 


nerve and its branches, which emerge at its anterior border ; the great auricular 
nerve pierces the gland to join the facial, and the temporal branch of the inferior 
maxillary nerve lies above the upper part of the gland. The internal carotid 
artery and internal jugular vein lie close to its deep surface. 

The duct of the parotid gland (Steno’s) is about two inches and a half 
length. It opens upon the inner surface of the cheek by a small orifice, opposite 
the second molar tooth of the upper jaw ; and from this orifice it may be traced 
obliquely for a short distance beneath the mucous membrane, and thence through 
the substance of the Buccinator muscle, and across the Masseter to the anterior 
border of the gland, in the substance of which it commences by numerous branches. 

330. — The Salivary Glands. 



The direction of the duct corresponds to a line drawn across the face about a 
finger’s breadth below the zygoma, from the lower part of the concha, to midway 
between the free margin of the upper lip and the ala of the nose. While crossing 
the Masseter, it receives the duct of a small detached portion of the gland, sqcm 
parotidis, which occasionally exists as a separate lobe, just beneath the zygomatic 
arch. The parotid duct is dense, of considerable thickness, and its canal about 
the size of a crow-quill ; it consists of an external or fibrous coat, of considerable 
density, containing contractile fibres, and of an internal or mucous coat, lined with 
columnar epithelium. 

Vessels and Nerves. The arteries supplying the parotid gland are derived from 
the external carotid, and from the branches of that vessel in or near its substance. 
The veins follow a similar course. The lymphatics terminate in the superficial 
and deep cervical glands, passing in their course through two or three lymphatic 
glands, placed on the surface and in the substance of the parotid. The nerves arc 
derived from the carotid plexus of the sympathetic, the facial, the superficial tem- 
poral, the auricula temporal, and great auricular nerves. 
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drachms. It is covered by the integument, Platysma, deep cervical fascia, and 
the body of the lower jaw, corresponding to a depression on the inner surface o£ 
that bone ; and lies upon the Mylo-hyoid, Hyo-glossus, and Stylo-glossus muscles, 
a portion of the gland passing beneath the posterior border of the Mylo-hyoid. 
In front of it is the anterior belly of the Digastric ; behind, it is separated from 
the parotid gland by the stylo-maxillary ligament, and from the sublingual gland 
in front by the Mylo-hyoid muscle. The facial artery lies in a groove in its 
postcri r and upper border. 

The of the submaxillary gland (Wharton’s) is about two inches in length, 
art! its walls are much thinner than those of the parotid duct. It opens by a 
ji^a.w orifice on the summit of a small papilla, at the side of the freenum 
lira'll©. Traced from thence, it is found to pass between the sublingual gland 
x nd the Genio-hyo-glossus muscle, then backwards and outwards between the 
>iv!chyoid, and the Hyo-glossus and Genio-hyo-glossus muscles, and beneath the. 
gi statory ner^e, to the deep portion of the gland, where it commences by 
numerous branches. 

Vessels and Nerves. The arteries supplying the submaxillary gland are branches 
() f die facial and lingual. Its veins follow the course of the arteries. The nerves 
are derived from the submaxillary ganglion, from the mylo-hyoid branch of the 
inferior dental, and from the sympathetic. 

The Sublingual gland is the smallest of the salivary glands. It is situated 
beneath the mucous membrane of the floor of the mouth, at the side of the 
fr©num lingua?, in contact with the inner surface of the lower jaw, close to the 
symphysis. It is narrow, flattened, in shape somewhat like an almond, and weighs 
about a drachm. It is in relation, above, with the mucous membrane ; below , with 
the Mylo-hyoid muscle ; in front, with the depression on the side of the symphysis 
of the lower jaw, and with its fellow of the opposite side ; behind, with the deep 
part of the submaxillary gland ; and internally, with the Genio-hyo-glossus, from 
which it is separated by the lingual nerve and Wharton’s duct. Its excretory 
ducts ( ductus Eiviniani), from eight to twenty in number, open separately into 
the mouth, on the elevated crest of mucous membrane, caused by the projection 
of the gland, on either side of the fraenum linguae. One or more join to form 
a tube which opens into the Whartonian duct : this is called the duct of 
Jiartholine. 

Vessels and Nerves. The sublingual gland is supplied with blood from the 
sublingual and submental arteries. Its nerves are derived from the gustatory. 

Structure. The salivary are conglomerate glands, consisting of numerous 
lobes, which are made up of smaller lobules, connected together by dense areolar 
tissue, vessels, and ducts. Each lobule consists of numerous closed vesicles, which 
open into a common duct : the wall of each vesicle is formed of a delicate base- 
ment membrane, ^ined by epithelium, and covered on its outer surface with a 
dense capillary network. In the submaxillary and sublingual glands, the lobes 
are larger and more loosely united than in the parotid. 

The Pharynx. 

The pharynx is that part of the alimentary canal which is placed behind the 
nose, mouth, and larynx. It is a musculo- membranous sac, somewhat conical in 
form, with the base upwards, and the apex downwards, extending from the under 
surface of the skull to the cricoid cartilage in front, and the fifth cervical vertebra 
behind. 

The pharynx is about four inches and a half in length, and broader in the 
transverse than in the antero-posterior diameter. Its greatest breadth is opposite 
the cornua of the hyoid bone ; its narrowest point at its termination in the 
oesophagus. It is limited, above, by the basilar process the occipital hone : 
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colli and Recti capitis antici muscles ; anteriorly , it is incomplete, and is attached 
in succession to the internal pterygoid plate, the pterygo-maxillary ligament, the 
lower jaw, the tongue, hyoid bone, and larynx ; laterally , it is connected to the 
styloid processes and their muscles, and is in contact with the common and 
internal carotid arteries, the internal jugular veins, and the eighth, ninth, and 
sympathetic nerves, and above, with a small part of the Internal pterygoid 
muscles. 

It has seven openings communicating with it : the two posterior nares, the two 
Eustachian tubes, the mouth, larynx, and oesophagus. 

The posterior nares are the two large apertures situated at the upper part of 
the anterior wall of the pharynx. 

The two Eustachian tubes open one at each side of the upper part of the pharynx, 
at the back part of the inferior meatus^ Below the nasal fossae is the posterior 
surface of the soft palate and uvula, the large aperture of the mouth, the base of 
the tongue, the epiglottis, and the cordiform opening of the larynx. 

The oesophageal opening is the lower contracted portion of the pharynx. 

Structure. The pharynx is composed of three coats : a mucous coat, a muscular 
layer, and a fibrous coat. 

The fibrous coat is situated between the mucous and muscular layers, and is 
called the pharyngeal aponeurosis. It is thick above, where the muscular fibres 
are wanting, and is firmly connected to the basilar process of the occipital and 
petrous portion of the temporal bones. As it descends, it diminishes in thickness, 
and is gradually lost. 

The mucous coat is continuous with that lining the Eustachian tubes, the nares, 
the mouth, and the larynx. It is covered by columnar ciliated epithelium, as 
low down as on a level with the floor of the nares ; below that point, it is of the 
squamous variety. 

The muscular coat has been already described (p. 231). 

The pharyngeal glands are of two kinds : the simple, or compound follicular, 
which are found in considerable numbers beneath the mucous membrane, through- 
out the entire pharynx ; and the racemose, which are especially numerous at the 
upper part of the pharynx, and form a thick layer, across the back of the fauces, 
between the two Eustachian tubes. 

The CEsophagus. 

The oesophagus is a membranous canal, about nine inches in length, extending 
from the pharynx to the stomach. It commences at the lower border of the 
cricoid cartilage, opposite the fifth cervical vertebra, descends along the front of 
the spine, through the posterior mediastinum, passes through the diaphragm, and, 
entering the abdomen, terminates at the cardiac orifice of the stomach, opposite 
the ninth dorsal vertebra. The general direction of the oesophagus is vertical ; 
but it presents two or three slight curvatures in its course. At its commencement, 
it is placed in the median line ; but it inclines to the left side as far as the root of 
the neck, gradually passes to the middle line again, and, finally, again deviates to 
the left, as it passes forwards to the oesophageal opening of the Diaphragm. The 
oesophagus also presents an antero-posterior flexure, corresponding to the curva- 
ture of the cervical and thoracic portions of the spine. It is the narrowest part of 
the alimentary canal, being most contracted at its commencement, and at the 
point where it passes through the Diaphragm. 

Relations . In the neck, the oesophagus is in relation, in front , with the trachea , 
and, at the lower part of the neck, where it projects to the left side, with the 
thyroid gland and thoracic duct ; behind, it rests upon the vertebral column 
and Longus colli muscle ; on each side, it is in relation with the common caroti 
artery (especially the left, as it inclines to that side), and part of the lateral lobe* 
of the thyroid j the recurrent larvnereal nerves ascend between it and t e 
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In the thorax , it is at first situated a little to the left of the median line : it then 
passes across the left side of the transverse part of the aortic arch, and descends 
in the posterior mediastinum, along the right side of the aorta, nearly to the 
Diaphragm, where it passes in front and a little to the left of the artery, previous 
to entering the abdomen. It is in relation, in front , with the trachea, the arch 
of the aorta, the left bronchus, and the posterior surface of the pericardium ; 
behind, it rests upon the vertebral column, the Longus colli, and the intercostal 
vessels ; and below, near the Diaphragm, upon the front of the aorta ; laterally , it 
is covered by the pleurae ; the vena azygos major lies on the right, and the 
descending aorta on the left side. The pneumogas trie nerves descend in close 
contact with it, the right nerve passing down behind, and the left nerve in front 

NAWAB SAUAR JUNG BAHADUR. 

Surgical Anatomy . — The relations of the oesophagus are of considerable practical interest 
to the surgeon, as he is frequently required, in cases of stricture of this tube, to dilate the 
canal by a bougie, when it becomes of importance that the direction of the oesophagus, and 
its relations to surrounding parts, should be remembered. In cases of malignant disease of 
the oesophagus, where its tissues have become softened from infiltration of the morbid de- 
posit, the greatest care is requisite in directing the bougie through the strictured part, as a 
false passage may easily be made, and the instrument may pass into the mediastinum, or into 
one or the other pleural cavity, or even into the pericardium. 

The student should also remember that contraction of the oesophagus, and consequent 
symptoms of stricture, are occasionally produced by an aneurism of some part of the aorta 
pressing upon this tube. In such a case, the passage of a bougie could only hasten the 
fatal issue. 

It occasionally happens that a foreign body becomes impacted in the oesophagus, which 
can neither be brought upwards nor moved downwards. When all ordinary means for its 
removal have failed, excision is the only resource. This, of course, can only be performed 
when it is not very low down. If the foreign body is allowed to remain, extensive inflam- 
mation and ulceration of the oesophagus may ensue. In one case with which I am acquainted, 
the foreign body ultimately penetrated the intervertebral substance, and destroyed life by 
inflammation of the membranes and substance of the cord. 

The operation of cesophagotomy is thus performed. The patient being placed upon his 
back, with the head and shoulders slightly elevated, an incision, about four inches in length, 
should be made on the left side of the trachea, from the thyroid cartilage downwards, 
dividing the skin and Platysma. The edges of the wound being separated, the Omo-hyoid 
muscle, and the fibres of the Stemo-hyoid and Sterno-thyroid muscles, must be drawn 
inwards ; the sheath of the carotid vessels being exposed, should be drawn outwards, and 
retained in that position by retractors ; the oesophagus will then be exposed, and should be 
divided over the foreign body, which should then be removed. Great care is necessary to 
avoid wounding the thyroid vessels, the thyroid gland, and the laryngeal nerves. 


Structure. The oesophagus has three coats : an external, or muscular ; a middle, 
or cellular ; and an internal, or mucous coat. 

The muscular coat is composed of two planes of fibres of considerable thick- 
ness, an external longitudinal, and an internal circular. 

The longitudinal fibres are arranged at the commencement of the tube, in three 
fasciculi : one in front, which is attached to the vertical ridge on the posterior 
surface of the cricoid cartilage ; and one at each side, which are continuous with 
the fibres of the Inferior constrictor : as they descend they blend together, and 
form a uniform layer, which covers the outer surface of the tube. 

The circular fibres are continuous above with the Inferior constrictor : their 
direction is transverse at the upper and lower parts of the tube, but oblique in 
the central part. 

The muscular fibres in the upper part of the oesophagus are of a red colour, and 
consist chiefly of the striped variety ; but below, they consist entirely of the invo- 
luntary muscular fibre. 

The cellular coat connects loosely the mucous and muscular coats. 

The mucoM coat is thick, of a reddish colour above, and pale below. It is dis- 
posed in longitudinal folds, which disappear on distension of the tube* Its surface 
is studded with minute papillae, and it is covered throughout^wi^ii. a thi&k layer of 
squamous epithelium. x ; 
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The oesophageal glands are numerous small compound glands, scattered through- 
out the tube : they are lodged in the submucous tissue, and open upon the surface 
by a long excretory duct. They are most numerous at the lower part of/tjhe tube 
where they form a ring round the cardiac orifice. 

The Abdomen. 

The abdomen is the largest cavity in the body, and is separated, below, from 
the pelvic cavity by the brim of the pelvis. It is of an oval form, the extremities 

331. — The Regions of the Abdomen and their Contents. 

(Edge of Costal Cartilages in dotted outline.) 



of the oval being directed upwards and downwards ; it is wider above than below, 
and measures more in the vertical than in the transverse diameter. 

Boundaries . — It is bounded, in front and at the sides , by the lower ribs, the 
Transversalis muscle, and venter ilii ; behind , by the vertebral column, and the 
Psoas and Quadratus lumborum muscles ; above , by the Diaphragm ; below, by the 
brim of the pelvis. The muscles forming the boundaries of the cavity are lined 
upon their inner surface by a layer of fascia, differently named according to the 
part to which it is attached. 

The abdomen contains the greater part of the alimentary canal ; some of the 
accessory org^^ digeslion, viz., the liver, pancreas, and spleen ; and the kidneys 
and Most of these structures, as well as the wall of the 
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tures to or from it, are the umbilicus, for the transmission (in the foetus) of the 
umbilical vessels; the canal opening in the Diaphragm, for the transmission of the 
inferior vena cava ; the aortic opening, for the passage of the aorta, vena azygos, 
and thoracic duct ; and the oesophageal opening , for the oesophagus and pneumo- 
gastric nerves. Below, there are two apertures on each side : one for the passage 
of the femoral vessels, and the other for the transmission of the spermatic cord in 
the male, and the round ligament in the female. 

Regions. For convenience of description of the viscera, as well as of reference 
to the morbid condition of the contained parts, the abdomen is artificially divided 
into nine regions. Thus, if two circular lines are drawn round the body, the one 
parallel with the cartilages of the ninth ribs, and the other with the highest point 
of the crests of the ilia, the abdominal cavity is divided into three zones, an upper, 
a middle, and a lower. If two parallel lines are drawn from the cartilage of the 
eighth rib on each side, down to the centre of Poupart’s ligament, each of these 
zones is subdivided into three parts, a middle and two lateral. 

The middle region of the upper zone is called the epigastric (em, over ; yacrrrjp, 
the stomach ) ; and the two lateral regions, the right and left hypochondriac (v? to, 
under ; x 0 ^? 01 * the cartilages). The central region of the middle zone is the um- 
bilical ; and the two lateral regions the right and left lumbar. The middle region 
of the lower zone is the hypogastric or pubic region ; and the lateral regions are 
the right and left inguinal. The viscera contained in these different regions are 
the following (fig. 331) : — 


Right Hypochondriac. 

The right lobe of the 
liver and the gall-bladder, 
the duodenum, hepatic 
flexure of the colon, upper 
part of the right kidney, 
and the right suprarenal 
capsule. 

Right Lumbar. 

Ascending colon, lower 
part of the right kidney, 
and some convolutions of 
the small intestines. 


Right Inguinal. 

The caecum, appendix 
caaci, and ureter. 


Epigastric Region. 
The middle and pyloric 
end of the stomach, left 
lobe of the liver and lobus 
Spigelii, and the pancreas. 


Umbilical Region. 

The transverse colon, 
part of the great omen- 
tum and mesentery, trans- 
verse part of the duode- 
num, and some convolu- 
tions of the jejunum and 
ileum. 

Hypogastric Region. 

Convolutions of the 
small intestines, the blad- 
der in children, and in 
adults if distended, and 
the uterus during preg- 
nancy. 


Left Hypochondriac. 

The splenic end of the 
stomach, the spleen and 
extremity of the pancreas, 
the splenic flexure of the 
colon, upper half of the 
left kidney, and the left 
suprarenal capsule. 

Left Lumbar. 

Descending colon, part 
of the omentum, lower 
part of the left kidney, and 
some convolutions of the 
small intestines. 

Left Inguinal. 

Sigmoid flexure of the 
colon, and ureter. 


The Peritoneum. 

The peritoneum ( 'mpyriivsiv , to extend around) is a serous membrane ; and, like 
all membranes of this class, a shut sac. In the female, however, it v is not com- 
pletely closed, the Fallopian tubes communicating with it by their free extremities ; 
and thus the serous membrane is continuous with their mucous linin g. u „ 

The peritoneum partially invests all the viscera contamet^teE^to #nd 

pelvic cavities, forming the visceral layer of the membr^j|p fl^lpi^Ebpted 
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upon the internal surface of the parietes of those cavities, forming the parietal 
layer. The free surface of the peritoneum is smooth, moist, and covered by a thin 
squamous epithelium ; its attached surface is rough, being connected to the viscera 
and inner surface of the parietes by means of areolar tissue, called the subperitoneal 
areolar tissue . The parietal portion is loosely connected with the fascia lining the 
abdomen and pelvis ; but more closely to the under surface of the Diaphragm, and 
in the middle line of the abdomen. 

In order to trace the reflections of this membrane (fig. 332), the abdomen 
having been opened, the liver should be raised and supported in that position, and 
the stomach should be depressed, when a thin membranous layer is seen passing 

332. — The Reflections of the Peritoneum, as seen in a vertical 
Section of the Abdomen. 



from the transverse fissure of the liver to the upper border of the stomach : this is 
the lesser or g astro-hepatic omentum.* It consists of two delicate layers of peri- 
toneum, an anterior and a posterior, between which are contained the hepatic 
vessels and nerves. Of these two layers, the anterior should first be traced, and 
then the posterior. 

The anterior layer descends to the lesser .curvature of the stomach, and covers its 
anterior surface as far as the great curvature ; it descends for some distance in 
front of the small intestines, and, returning .Upon itself to the transverse colon, 
forms the external layer of the great omentum ± it 'then co^J^s the under surface of 
the transverse oolon. arid, passing "to the back paiffeof the abdominal cavity, form* 
the inferior layer ffifhe transverse mesa-colon* Ifcthen ^descends in front of the 
duodenum, the aortf^and vena cava, as far^as^iWe- superior mesenteric artery, 
along which it peases io invest the small intestines, and, returning to the vertebra 



FERITONTSUM. 


633 

'column, form the mesentery ; whilst, on either side, it covers the ascen ding and 
descending colon, and is thus continuous with the peritoneum lining the walls of 
the abdomen. From the root of the mesentery, it descends along the front of the 
spine into the pelvis, and surrounds the upper part of the rectum, which it holds 
in its position by means of a distinct fold, the meso-rectum. Its course in the male 
and female now differs. 

In the male y it forms a fold between the rectum and bladder, the recto- 
vesical fold , and ascends over the posterior surface of the latter organ as far as 
its summit. 

In the female , it descends into the pelvis in front of the rectum, covers a small 
part of the posterior wall of the vagina, and is then reflected on to the uterus, the 
fundus and body of which it covers. From the sides of the uterus, it is reflected 
on each side of the wall of the pelvis, forming the broad ligaments ; and from the 
anterior surface of the uterus, it ascends upon the posterior wall of the bladder, 
as far as its summit. From this point it may be traced, as in the male, ascending 
upon the anterior parietes of the abdomen, to the under surface of the Diaphragm ; 
from which it is reflected upon the liver, forming the upper layer of the coronary, 
and the lateral and longitudinal ligaments. It then covers the upper and under 
surfaces of the liver, and at the transverse fissure becomes continuous with the 
anterior layer of the lesser omentum, the point from whence its reflection was 
originally traced. 

The posterior layer of the lesser omentum descends to the lesser curvature of 
the stomach, and covers its posterior surface as far as the great curvature ; it then 
descends for some distance in front of the small intestines, and, returning upon 
itself to the transverse colon, forms the internal layer of the great omentum ; it 
covers the upper surface of the transverse colon, and, passing backwards to the 
spine, forms the upper layer of the transverse meso- colon. Ascending in front of 
the pancreas and crura of the Diaphragm, it lines the back part of the under sur- 
face of that muscle, from which it is reflected on to the posterior border of the liver, 
forming the inferior layer of the coronary ligament. From the under surface of 
the liver it may be traced to the transverse fissure, where it is continuous with the 
posterior layer of the lesser omentum, the point from whence its reflection was 
originally traced^ 

The space included in the reflections of this layer of the peritoneum is called 
the lesser cavity of the peritoneum , or cavity of the great omentum. It is bounded, 
in front , by the lesser omentum, the stomach, and the descending part of the great 
omentum ; behind , by the ascending part of the great omentum, the transverse 
colon, transverse meso-colon, and its ascending layer ; above , by the liver ; and 
below , by the folding of the great omentum. This space communicates with the 
general peritoneal cavity through the foramen of Winslow, which is situated 
behind the right, or free, border of the lesser omentum. 

The foramen of Winslow is bounded in front by the lesser omentum, enclosing 
the vena port® and the hepatic artery and duct ; behind , by the inferior vena cava ; 
above i by the lobus Spigelii ; below , by the hepatic artery curving forwards from 
the croliac axis. 

This foramen is nothing more than a constriction of the general peritoneal 
cavity at this point, caused by the hepatic and gastric arteries passing forwards 
from the caeliac axis to reach their respective viscera. 

The viscera thus shown to be almost entirely invested by peritoneum are the 
liver, stomach, spleen, first portion of the duodenum, the jejunum, and ileum, the 
transverse colon, sigmoid flexure, upper end of the rectum, the uterus, and 
ovariese- 

The viscera only partially invested by peritoneum are the descending and transverse 
portions’ of the duodenum, the caecum, the ascending and descending colon, the 
middle portion of the rectum, and the upper part of the vagina and posterior wall 
of the bladder. The kidneys, suprarenal capsules, and pancreaq tjr 

the membrane without receiving any special investment from it. - 
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The lower end of the rectum, the neck, base, and anterior surface of the bladder, 
the whole of the front, and the lower part of the posterior, wall of the vagina, have 
no peritoneal covering. 

Numerous folds are formed by the peritoneum, extending between the various 
organs. These serve to hold them in position, and, at the same time, enclose the 
vessels and nerves proceeding to each part. Some of the folds are called ligaments , 
from their serving to support the organs in position. Others, which connect 
certain parts of the intestine with the abdominal wall, constitute the mesenteries ; 
and lastly, those are called omenta , which proceed from the stomach to certain 
viscera ih its neighbourhood. 

ifhe Ligaments, formed by folds of the peritoneum, include those of the liver, 
splem, bladder, and uterus. They will be found described with their respective 
organs. 

The Omenta are the lesser omentum, the great omentum, and the gastro- splenic 
omentum. 

The lesser omentum ( g astro-hepatic ) is the duplicature which extends between 
the transverse fissure of the liver, and the lesser curvature of the stomach. It is 
extremely thin, and consists, as before said, of two layers of peritoneum. At the 
left border, its two layers pass on to the end of the oesophagus ; but at the right 
border, where it is free, they are continuous, an^J p cri % m free rounded margin, 
which contains between its layers the hepatic artery, the ductus communis 
choledocus, the portal vein, lymphatics, the hepatic plexus of nerves — all 
these structures being enclosed in loose areolar tissue, called Glisson's capsule. 

The great omentum ( gastro- colie ) is the largest peritoneal fold. It consists of 
four layers of peritoneum, two of which descend^om the stomach, one from its 
anterior, the other from its posterior surface, and, uniting at its lower border, 
descend in front of the small intestines, as low down as the pelvis ; they then turn 
upon themselves, and ascend again as far as the transverse colon, where they 
separate and enclose that part of the intestine. These separate layers may be 
easily demonstrated in the young subject ; but, in the adult, they are more or less 
inseparably blended. The left border of the great omentum is continuous with the 
gastro-8plenic omentum ; its right border extends as far only as the duodenum. 
The great omentum is usually thin, presents a cribriform appearance, and always 
contains some adipose tissue, which, in fat subjects, accumulates in considerable 
quantity. Its use appears to be to protect the intestines from cold, and to 
facilitate their movement upon each other during their vermicular action. 

The g astro-splenic omentum is the fold which connects the concave surface of 
the spleen to the cul-de-sac of the stomach, being continuous by its lower border 
with the great omentum. It contains the splenic vessels and vasa brevia. 

The Mesenteries are, the mesentery proper, the meso-c^cum, the ascending, trans- 
verse, and descending meso-colon, the sigmoid meso-colon, and the meso-rectum. 

The mesentery (peerov, tvrepov), so called from being connected to the middle of 
the cylinder of the small intestine, is the broad fold of peritoneum which connects 
the convolutions of the jejunum and ileum with the posterior wall of the abdomen. 
Its root, the part connected with the vertebral column, is narrow, about six inches 
in length, and directed obliquely from the left side of the Second lumbar vertebra, 
to the right sacro-iliac symphysis. Its intestinal border is much longer ; and here 
its two layers separate, so as to enclose the intestine, and form its peritoneal coat. 
Its breadth, between its vertebral and intestinal border, is about four inches. 
Its upper border is continuous with the under surface of the tradfverse meso- 
colon ; its lower border , with the peritoneum covering the c&cu^jfcijp. ascending 
colon. It serves to retain the small intestine!* in their position, and contains 
between its layers the mesenteric vessels and nerves, the lacteal vessels, and 
mesenteric glands. 

The meso-ccecum^ when it exists, serves to connect the back part of the caecum 
^ ^ " more frequently, the peritoneum passes merely 

intestine. 
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The ascendmg meso-colon is the fold which connects the back part of the 
ascending colon with the posterior wall of the abdomen ; and the descending meso- 
colon retains the descending colon in connection with the posterior abdominal 
wall: more frequently, the peritoneum merely covers the anterior surface and 
sides of these two portions of the intestine. 

The transverse meso-colon is a broad fold, which connects the transverse colon 
with the posterior wall of the abdomen. It is formed by the two ascendmg layers 
of the great omentum, which, after separating to surround the transverse colon, 
join behind it, and are continued backwards to the spine, where they diverge in 
front of the duodenum, as already mentioned. This fold contains between its 
layers the vessels which supply the transverse colon. * ^ 

The sigmoid meso-colon is the fold of peritoneum which retains the si§ih&d 
flexure in connection with the left iliac fossa. 

The meso-reclum is the narrow fold which connects the upper part of the rectum 
with the front of the sacrum. It contains the hsemorrhoidal vessels. 

The appendices epiploicce are small pouches of the peritoneum filled with fat, 
and situated along the colon and upper part of the rectum. They are chiefly 
appended to the transverse colon. 

% The Stomach. 


The stomach is the principal organ of digestion. It is the most dilated part 
of the alimentary canal, serving for the solution and reduction of the food, which 
constitutes the process of chymifi cation. It is situated in the left hypochondriac, 
the epigastric, and part of the right hypochondriac regions. Its form is irregularly 
conical, curved upon itself, and presenting a rounded base, turned to the left side. 
It is placed immediately behind the anterior wall of the abdomen, above the 
transverse colon, below the liver and the Diaphragm. Its size varies considerably 
in different subjects, and also according to its state of distension. When mode- 
rately full, its transverse diameter is about twelve inches, its vertical diameter 
about four. Its weight, according to Clendenning, is about four ounces and 
a half. It presents for examination two extremities, two orifices, two borders, 
and two surfaces. 

Its left extremity is called the greater , or splenic end. This is the largest part 
of the stomach, and extends two or three inches to the left of the point of entrance 
of the oesophagus. This expanded part is called the great cul-de-sac , or fundus. 
It lies beneath the ribs, in .contact with the spleen, to which it is connected by the 
gastro- splenic omentum. 

The lesser , or pyloric end , is much smaller than the fundus, and situated on a 
plane anterior and inferior to it. It lies in contact with the wall of the abdomen, 


the under surface of the U$er, and the neck of the gall-bladder. 

The oesophageal or car<fia& orifice communicates with the oesophagus : it is 
the highest part of the stomach, and somewhat funnel-shaped. 

The pyloric orifice communicates with the duodenum, the aperture being guarded, 
by a kind of valve — the pylorus . ^ 

The lesser curvdtqtffy extends between the/cesophageal cardiac orifice^ along 
the upper border of the organ, and is connected to the under surface of tne liver 
by the lesser omentum. « 'w 

The greater curvature extends between the same points, along the lower border, 
and gives attachment to the great omentum. The surfaces of the organ are 


limited by these two curvatures. ^ 

The anterior surface is directed upwards and forwards, and is in relation with 
the Diaphragm, the under surface of the left lobe of the liver, and with the 
abdominal parietes, in the epigastric region. 

The posterior surface is directed downwards and backwards, and is in relation 
with the pancreas and great vessels of the abdomen, the crura of the Diaphragm, 
and the solar plexus. 
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The stomach is held in position by the lesser omentum, which extends from the 
transverse fissure of the liver to its lesser curvature, and by a fold of peritoneum 
which passes from the Diaphragm on to the oesophageal end of the stomach, the 
gastro-phrenic ligament ; this constitutes the most fixed point of the stomach 

333. — The Mucous Membrane of the Stomach and Duodenum with the Bile Ducts. 



whilst the pyloric end and greater curvature are the most moveable parts : hence, 
when the stomach becomes greatly distended, the greater curvature is directed 
forwards, whilst the anterior and posterior surfaces are directed, the former 
upwards, and the latter downwards. 


Alterations in Position . — There is no organ in the body the position and connections of 
which present such frequent alterations as the stomach. ^During inspiration it is displaced 
downwards by the descentrtif the Diaphragm, and elevated by the pressure of the abdominal 
muscles during expiration. Its position in relation to the surrounding viscera is also changed, 
according to the empty or distended state of the organ. When empty , it occupies only a 
small part of the left hypochondriac region, the spleen lying behind & ; the left lobe of the 
liver covers it in front, and the under surface of the heart rests upon it above, and in front ; 
being separated fiom it by the left lobe of the liver, besides the diaphragm and pericardium* 
This close relation between the stomach and the heart explains the fact that, in gastralgify 
the pain is generally r eferr ed to the heart, and is often accompanied by palpitation and inter- 
mission of the pulse. When the stomach is distended the Diaphragm is forced upwards, con- 
tracting the cavity of the chest ; hence the dyspnoea complained of, from inspiration being 
impeded. The heart is also displaced upwards; hence the oppression in this region, ana 
ex ? eri enced in extreme distention of the stomach. Pressure from without, 
aa Pp m tight la cing , pushes the stomach down towards the pelvis. In disease, also, the 
gffff and of the organ may be greatly changed, from the aceumulation 0 

m the chest or abd om en , or from alteration in size of any of the surrounding viscera* 
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On looking into the pyloric end of the stomach, the mucous membrane is found 
projecting inwards in the form of a circular fold, the pylorus, leaving a narrow 
circular aperture, about half an inch in diameter, by which the stomach commu- 
nicates with the duodenum. 

The pylorus is formed by a reduplication of the mucous membrane of the 
stomach, containing numerous muscular fibres, which are aggregated into a 
thick circular ring, the longitudinal fibres and serous membrane being continued 
over the fold without assisting in its formation. The aperture is occasionally 
oval. Sometimes, the circular fold is replaced by two crescentic folds, placed, 
one above, and the other below, the pyloric orifice ; and, more rarely, there is only 
one crescentic fold. 

Structure. The stomach consists of four coats : a serous, a muscular, a cellular, 
and a mucous coat, together with vessels and nerves. 

The serous coat is derived from the peritoneum, and covers the entire surface 
of the organ, excepting along the greater and lesser curvatures, at the points of 
attachment of the greater and lesser omenta ; here the two layers of peritoneum 
leave a small triangular space, along which the nutrient vessels and nerves pass. 

The muscular coat (fig. 334) is situated immediately beneath the serous covering. 
It consists of three sets of fibres : longitudinal, circular, and oblique. 

334. — The Muscular Coat of the Stomach. 



The longitudmal fibres are most superficial ; they are continuous with the longi- 
tudinal fibres of the oesophagus, radiating in a stellate manner from the cardiac 
orifice. They are most distinct along the curvatures, especially the lesser ; but are 
very thinly distributed over the surfaces. At the pyloric end, they are more 
thickly distributed, and continuous with the longitudinal fibres of the small 
intestine. 

The circular fibres form a uniform layer over the whole extent of the stomach, 
beneath the longitudinal fibres. At the pylorus they are most abundant, and are 
aggregated into a circular ring, which projects into the cavity, and forms, with 
the fold of mucous membrane covering its surface, the pyloric valve. 

The oblique fibres are limited chiefly to the cardiac end oi Mm stomach, where 
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they are disposed as a thick uniform layer covering both surfaces, some passing 
obliquely from left to right, others from right to left, round the cardiac orifice. 

The cellular coat consists of a loose, filamentous, areolar tissue, connecting the 
mucous and muscular layers. It is sometimes called the submucous coat It 
supports the blood-vessels previous to their distribution to the mucous membrane ; 
hence it is sometimes called the vascular coat. 

The rrmcous membrane of the stomach is thick; its surface smooth, soft, and 
velvety. During infancy, and immediately after death, it is of a pinkish tinge ; 
but in adult life, and in old age, it becomes of a pale straw or ash-grey colour. It 
is thin at the cardiac extremity, but thicker toward the pylorus. During the 
contracted state of the organ, it is thrown into numerous plaits or rugae, which, 
for the most part, have a longitudinal direction, and are most marked towards the 
lesser end of the stomach, and along the greater curvature (fig. 333). These folds 
are entirely obliterated when the organ becomes distended. 

Structure of the mucous membrane (fig. 335). When examined with a lens, the 
inner surface of the mucous membrane presents a peculiar honeycomb appearance, 


335. — Minute Anatomy of Mucous Membrane of Stomach. 



from being covered with small shallow depressions or alveoli, of a polygonal or 
hexagonal form, which vary from r-iooth to 1-3 50th of an inch in diameter, and 
are separated by slightly elevated ridges. In the bottom of the alveoli are seen 
the orifices of minute tubes, the gastric follicles , which are situated perpendicularly 
side by side, in the entire substance of the mucous membrane. They are short, 
and simply tubular in character towards the cardia ; but at the pyloric end, they 
are longer, more thickly set, convoluted, and terminate in dilated saccular ex- 
tremities, or are subdivided into from two to six tubular branches. The gastric 
follicles are composed of a homogeneous basement membrane, lined upon its free 
surface by a layer of cells, which differ in their character in different parts of the 
stomach. Towards the pylorus, these tubes are lined throughout with columnar 
epithelium ; they are termed the mucous glands , and are supposed to secrete the 
gastric mucus. In other parts of the organ, the deep part of each tube is filled 
with nuclei, and a mass of granules ; above these are a mass of nucleated cells, 
the upper fourth of the tube being lined by columnar epithelium. These are 
called the peptic glands , and are the supposed agents in the secretion of the 
gastric juice. t 

Simple follicles are found in greater or less number over the entire surface of 
the mucous membrane ; they are most numerous near the pyloric end of the 
stomach, and are especially distinct. ha early life. The epithelium lining the 
mucous membrane of the stomach and its alveoli is of the columnar variety. 

Vessels and Nerves. The arteries supplying the stomach are, the coronaria 
mod right gastro-epiploic branches of the hepatic, the left 
from the splenic. They supply the muscular coat, 
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ramify in the submucous coat, and are finally distributed to the mucous membrane* 
The veins accompany the arteries, and terminate in the splenic and portal veins. 
The lymphatics are numerous ; they consist of a superficial and deep set, which 
pass through the lymphatic glands found along the two curvatures of the organ. 
The nerves are the terminal branches of the right and left pneumogastric, the 
former being distributed upon the back, and the latter upon the front part of the 
organ. A great number of branches from the sympathetic also supply the organ. 

The Small Intestines. 

The small intestine is that part of the alimentary canal in which the chyme is 
mixed with the bile, the pancreatic juice, and the secretions of the various glands 
embedded in the mucous membrane of the intestines, and where the separation of 
the nutritive principles of the food, the chyle, is effected : this constitutes chyli- 
fication. 

The small intestine is a convoluted tube, about twenty feet in length, which 
gradually diminishes in size from its commencement to its termination. It is 
contained in the central and lower parts of the abdominal and pelvic cavities, 
surrounded above and &t the sides by the large intestine ; in relation, in front, 
with the great omentum and abdominal parietes ; and connected to the spine by a 
fold of peritoneum, the mesentery. The small intestine is divisible into three 
portions : the duodenum, jejunum, and ileum. 

The duodenum has received its name from being about equal in length to the 
breadth of twelve fingers (eight or ten inches) . It is the shortest, the widest, and 
the most fixed part of the small intestine ; it has no mesentery, and is only partially 
covered by the peritoneum. Its course presents a remarkable curve, somewhat 
like a horseshoe in form ; the convexity being directed towards the right, and the 
concavity to the left, embracing the head of the pancreas. Commencing at the 
pylorus, it ascends obliquely upwards and backwards to the under surface of the 
liver; it then descends in front of the right kidney, and passes nearly transversely 
across the front of the spine, terminating in the jejunum on the left side of the 
second lumbar vertebra. Hence the duodenum has been divided into three 
portions : ascending, descending, and transverso. 

The first, or ascending portion, about two inches in length, is free, moveable, 
and nearly completely invested by the peritoneum. It is in relation, above and in 
front, with the liver and neck of the gall-bladder ; behind, with the right border 
of the lesser omentum, the hepatic artery and duct, and vena portse. This portion 
of the intestine is usually found, after death, stained with bile, especially on its 
anterior surface. 

The second, or descending portion , about throe inches in length, is firmly fixed 
by the peritoneum and pancreas. It passes from the neck of the gall-bladder 
vertically downwards, in front of the right kidney, as far as the third lumbar 
vertebra. It is covered by peritoneum only on its anterior surface. It is in 
relation, in front, with the right arch of the colon and the meso- colon ; behind, 
with the front of the right kidney ; at its inner side is the head of the pancreas, 
and the common choledic duct. The common bile duct and the pancreatic duct 
perforate the inner side of this portion of the intestine obliquely, a little below 
its middle. 

The third, or transverse portion , the longest and narrowest part of the 
duodenum, passes across the front of the spine, ascending from the third to the 
second lumbar vertebra, and terminating in the jejunum on the left side of that 
bone. In front, it is covered by the descending layer of the transverse meso- 
colon, and crossed by the superior mesenteric vessels ; behind, it rests upon the 
aorta, the vena cava, and the crura of the Diaphragm ; above it, i& the lower 
border of the pancreas, the superior mesenteric vessels passing 
the two. , ' 

Vessels and Nerves . The arteries supplying the dxU^eM# 
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and pancreatico- duodenal branches of the hepatic, and the inferior pancreatico- 
duodenal branch of the superior mesenteric. The veins terminate in the gastro- 
duodenal and superior mesenteric. The nerves are derived from the solar plexus. 

The jejunum (jejunus, empty), so called from being usually found empty after 
death, includes the upper two-fifths of the rest of the small intestine. It com- 
mences at the duodenum on the left side of the second lumbar vertebra, and 
terminates in the ileum ; its convolutions being chiefly confined to the umbilical 
and left iliac regions. The jejunum is wider, its coats thicker, more vascular, 
and of a deeper colour than those of the ileum ; but there is no characteristic 
mark to distinguish the termination of the one, and the commencement of the 
other. 

The ileum (eiXei v, to twist ), so called from its numerous coils or convolutions, 
includes the remaining three-fifths of the small intestine. It occupies chiefly the 
umbilical hypogastric, right iliac, and occasionally the pelvic regions, and ter- 
minates in the right iliac fossa by opening into the inner side of the commence- 
ment of the large intestine. The ileum is narrower, its coats thinner and less 
vascular than those of the jejunum ; a given length of it weighing less than the 
same length of jejunum. 

Structure. The wall of the small intestine is composed of four coats : serous, 
muscular, cellular, and mucous. 

The serous coat is derived from the peritoneum. The first, or ascending portion 
of the duodenum, is almost completely surrounded by this membrane ; the second, 
or descending portion, is covered by it only in front ; and the third, or transverse, 
portion lies behind the descending layer of the transverse meso-colon, by winch it 
is covered in front. The remaining portion of the small intestine is surrounded 
by the peritoneum, excepting along its attached or mesenteric border; here a 
space is left for the vessels and nerves to pass to the gut. 

The muscular coat consists of two layers of fibres, an external or longitudinal, 
and an internal or circular layer. The longitudinal fibres are thinly scattered 
over the surface of the intestine, and are most distinct along its free border 
The circular fibres form a thick, uniform layer ; they surround the cylinder of 
the intestine in the greater part of its circumference, but do not form complete 
rings. The muscular coat is thicker at the upper than at the lower part of the 
small intestine. 

The cellular , or submucous coat, connects together the mucous and muscular 
layers. It consists of a loose, filamentous, areolar tissue, which forms a nidus for 
the subdivision of the nutrient vessels, previous to their distribution to the mucous 
surface. 

The mucous membrane is thick and highly vascular at the upper part of the 
small intestine, but somewhat paler and thinner below. It presents for exami- 
nation the following constituents : 


Epithelium. 

Valvules conniventes. 
Villi. 


Simple follicles, 
f Duodenal glands. 

Glands. < Solitary glands. 

I Agminate or Peyer’s glands. 


The epithelium, covering the mucous membrane of the small intestine, is of the 
columnar variety. 

The vahulce conrwventes (valves of Kerkring) ar^kye duplications or foldings 
of the mucous membrane and submucous tissue, coupining no muscular fibres. 
They extend transversely across the cylinder of the intestine for about three- 
fourths or five-sixths of its circumference. The larger folds are about two inches 
in length, and two-thirds of an inch in depth at their broadest part; but the 
greater numbet are of smaller size. The larger and smaller folds alternate with 
nfrt found at the commencement of the duodenum, but begin 
#»<» “c^es beyond tfie pylorus. In the lower part of the 
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descending portion, below the point where the common choledic and pancreatic 
ducts enter the intestine, they are veiy large and closely approximated. In the 
transverse portion of the duodenum and upper half of the jejunum, they are large 
and numerous ; and from this point, down to the middle of the ileum, they dimi- 
nish considerably in size. In the lower part of the ileum, they almost entirely 
disappear; hence the comparative thinness of this portion of the intestine, as 
compared with the duodenum and jejunum. The valvulee conniventes retard the 
passage of the food along the intestines, and afford a more extensive surface for 
absorption. 

The villi are minute, highly vascular processes, projecting from the mucous 
membrane of the small intestine throughout its whole extent, and giving to its 
surface a velvety appearance. In shape, some are triangular and laminated, others 
conical or cylindrical, with clubbed or filiform extremities. They are largest and 

most numerous in the duodenum and jeju- 
num, and become fewer and smaller in the 
ileum. Krause estimates their number in 
the upper part of the small intestine, at from 
fifty to ninety in a square line ; and in the 
lower part, from forty to seventy ; the total 
number for the whole length of the intestine 
being about four millions. 

In structure each villus consists of a net- 
work of capillary and lacteal vessels, with 
nuclear corpuscles and fat-globules in their 
interstices, enclosed in a thin prolongation 
of basement membrane covered by a single 
layer of columnar epithelium, the particles 
of which are arranged perpendicular to the 
surface. A layer of organic muscular fibre 
has been described forming a thin hollow cone round the central lacteal. It is 
possible that this assists in the propulsion of the chyle along the vessel. The 
mode of origin of the lacteals within the villi is unknown. 

The simple follicles , or crypts of Lieberkiihn, are found in considerable 
numbers over every part of the mucous membrane of the small intestine. They 
consist of minute tubular depressions of the mucous membrane, arranged perpen- 
dicularly to the surface, upon which they open by small circular apertures. They 
may be seen with the aid of a lens, their orifices appearing as minute dots, 
scattered between the villi. Their walls are thin, consisting of a layer of base- 
ment membrane, lined by cylindrical epithelium, and covered on their exterior by 
capillary vessels. Their contents vary, even in health, and the purpose served by 
their secretion is still very doubtful. 

The duodenal , or Brunner’s glands, are limited to the duodenum and com- 
mencement of the jejunum. They are small, flattened, granular bodies, imbedded 
in the submucous areolar tissue, and open upon the surface of the mucous mem- 
brane by minute excretory ducts. They are most numerous and largest near the 
pylorus. They may be compared to the elementary lobules of a salivary gland, 
spread out over a broad surface, instead of being collected in a mass. In structure 
they resemble the pancreas. 

The solitary glands (^glandules solitaries)) are found scattered throughout the 
mucous membrane of the small intestine, but are most numerous in the lower 
part of the ileum. They are small, round, whitish bodies, from half a line to a 
line in diameter, consisting of a closed saccular cavity, having no excretory duct, 
and containing an opaque white secretion. Their free surface is .covered with 
villi, and each gland is surrounded by openings like those of , the fblholss of 
Lieberkiihn. Their use is not known. 


336. — Two Villi magnified. 
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from half an inch to four inches. They are largest and most numerous in the 
ile um . In the lower part of the jejunum they are small, of a circular form, and few 
in number. They are occasionally seen in the duodenum. They are placed length- 
wise in the intestine, covering the portion of the tube most distant from the attach- 
ment of the mesentery. Each patch is formed 

of a group of small, round, whitish vesicles, 337* — Patch of Peyer’s Glands, 

covered with mucous membrane. Each From the lower part of the Ileum, 
vesicle consists of a moderately thick ex- 


ternal capsule, having no excretory duct, 
and containing an opaque white secretion. 
Each is surrounded by a zone, or wreath of 
simple follicles, and the interspaces between 
them are covered with villi. These vesicles 
are usually closed ; but it is supposed they 
open at intervals to discharge the secretion 
contained within them. The mucous and 
submucous coats of the intestine are inti- 
mately adherent, and highly vascular, oppo- 
site the Peyerian glands. Their use is not 
known. They are largest and most de- 
veloped during the digestive process. 

The Large Intestine. 

The large intestine extends from the 
termination of the ileum to the anus. It 
is about five feet in length, being one-fifth 



338. — A portion of the abo\e magnified 


of the whole extent of the intestinal canal. 

It is largest at its commencement at the 
caecum, and gradually diminishes as far as 
the rectum, where there is a dilatation of 
considerable size, just above the anus. It 
differs from the small intestine in its greater 
size, its more fixed position, and its saccu- 
lated form. The large intestine, in its 
course, describes an arch, which surrounds 
the convolutions of the small intestine. It 
commences in the right iliac fossa, in 
a dilated part, the caecum. It ascends 
through the right lumbar and hypochondriac 
regions to the under surface of the liver ; 
passes transversely across the abdomen, on 
the confines of the epigastric and umbilical regions, to the left hypochondriac 
region ; descends through the left lumbar region to the left iliac fossa, where it 
becomes convoluted, and forms the sigmoid flexure ; finally, it enters the pelvis, 
and descends along its posterior wall to the anus. The large intestine is divided 
into the caecum, colon, and rectum. 



The Caecum ( ccecus , blind) (fig. 339 ) is the large blind pouch, or cul-de-sac , in 
which the large intestine commences. It is the most dilated part of the tube, 
measuring about two and a half inches, both in its vertical and transverse diameters. 
It is situated in the right iliac fossa, immediately behind the anterior abdominal 
wall, being retained in its place by the peritoneum, which passes over its anterior 
surface and sides ; its posterior surface being connected by loose areolar tissue 
with the Mkm foecia. Occasionally, it is almost completely surrounded by peri- 
toneunoL Ibnas a distinct fold, the mesn-reBotim. connectmc its back part 
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caecum found in all the mammalia, except the ourang-outang and wombat. The 
appendix varies from three to six inches in length, its average diameter being 
about equal to that of a goose-quill. It is usually directed upwards and 
inwards behind the caecum, coiled upon itself, and terminates in a blunt point, 
being retained in its position by a fold of peritoneum, which sometimes forms a 
mesentery for it. Its canal is small, and communicates with the caecum by an 
orifice, which is sometimes guarded with an incomplete valve. Its coats are thick, 
and its mucous lining furnished with a large number of solitary glands. 

Heo-Ccecal Valve . The lower end of the ileum terminates at the inner and 
back part of the large intestine, opposite the junction of the caecum with the 
colon. At this point, the mucous membrane forms two valvular folds, which 
project into the large intestine, and are separated from each other by a narrow 
elongated aperture. This is the ileo-ceecal valve (valvula Bauhim). Each fold 
is semilunar in form. The upper one, nearly horizontal in direction, is attached 


339. — The Caecum and Colon laid open to 
Ileo-Ciecal Valve. 


shew the 



by its convex border to the point of junction of the ileum with the colon ; the 
lower segment, to the point of junction of the ileum with the caecum. Their 
free concave margins project into the intestine, separated from one another by a 
narrow slit-like aperture, directed transversely. At each end of this aperture, 
the two segments of the valve coalesce, and are continued, as a narrow mem- 
branous ridge, around the canal of the intestine for a short distance, forming the 
frcena , or retinacula of the valve. The left end of this aperture is rounded : the 
right end is narrow and pointed. 

Each segment of the valve is formed by a reduplication of the mucous mem- 
brane, and of the circular muscular fibres of the intestine, the longitudinal fibres 
and peritoneum being continued uninterruptedly across from one intestine to the 
other. When these are divided or removed, the ileum may be dijawn outwards, 
and all traces of the valve will be lost, the ileum appearing to > 


ORGANS OF DIGESTION. 


villi, and marked with the orifices of the numerous tubuli peculiar to the mem- 
brane in the large intestine. These differences in structure continue as far as the 
free margin of the valve. 

When the caecum is distended, the margins of the opening are approximated, so 
as to prevent any reflux into the ileum. 

The colon is divided into four parts, the ascending, transverse, descending, and 
the sigmoid flexure. 

The ascending colon is smaller than the caecum. It passes upwards, from the 
right iliac fossa to the under surface of the liver, on the right of the gall-bladder, 
where it bends abruptly inwards to the left, forming the hepatic flexure . It is 
retained in contact with the posterior wall of the abdomen by the peritoneum, 
which covers its anterior surface and sides, its posterior surface being connected by 
loose areolar tissue with the Quadratus 1 umbo rum and right kidney ; sometimes 
the peritoneum almost completely invests it, and forms a distinct but narrow 
meso-colon. It is in relation, in front, with the convolutions of the ileum and the 
abdominal parietes ; behind, it lies on the Quadratus lumborum muscle, and right 
kidney. 

The transverse colon , the longest part of the large intestine, passes transversely 
from right to left across the abdomen, opposite the confines of the epigastric and 
umbilical zones, into the left hypochondriac region, where it curves downwards 
beneath the lower end of the spleen, forming the splenic flexure . In its course it 
describes an arch, the concavity of which is directed backwards towards the ver- 
tebral column ; hence the name, transverse arch of the colon. This is the most 
moveable part of the colon, being almost completely invested by peritoneum, and 
connected to the spine behind by a large and wide duplicature of that membrane, 
the transverse meso-colon. It is in relation, by its upper surface, with the liver 
and gall-bladder, the great curvature of the stomach, and the lower end of the 
spleen ; by its under surface, with the small intestines ; by its anterior surface, 
with the anterior layers of the great omentum and the abdominal parietes ; by its 
posterior surface, with the transverse meso-colon. 

The descending colon passes almost vertically downwards through the left hypo- 
chondriac and lumbar regions to the upper part of the left iliac fossa, where it 
terminates in the sigmoid flexure. It is retained in position by the peritoneum, 
which covers its anterior surface and sides, its posterior surface being connected 
by areolar tissue with the left crus of the Diaphragm, the left kidney, and they 
Quadratus lumborum. It is smaller in calibre and more deeply placed than the 
ascending colon. 

The sigmoid flexure is the narrowest part of the colon ; it is situated in the left 
iliac fossa, commencing at the termination of the descending colon, at the margin 
of the crest of the ilium, and ending in the rectum, opposite the left sacro-iliac 
symphysis. It curves in the first place upwards, and then descends vertically, 
and to one or the other side, like the letter S — hence its name. It is retained in 
its place by a loose fold of peritoneum, the sigmoid meso-colon. It is in relation, 
in front, with the small intestines and abdominal parietes ; behind, with the iliac 
fossa. 

The Rectum is the terminal part of the large intestine, and extends from tlie 
sigmoid flexure to the anus ; it varies in length from six to eight inches, and has 
received its name from being less flexuous than any other part of the intestinal 
canal. It commences opposite the left sacro-iliac symphysis, passes obliquely 
downwards from left to right to the middle of the sacrum, forming a gentle 
curve to the right side ; then, regaining the middle line, it descends in front of 
the lower part of the sacrum and coccyx, and, near the extremity of the latter 
bone, h Jtolfa^lbackwards to terminate at the anus, being curved both in the lateral 
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is cylindrical, not sacculated like the rest of the large intestine ; it is narrower at its 
upper part than the sigmoid flexure, gradually increases in size as it descends, 
and immediately above the anus presents a considerable dilatation, capable of 
acquiring an enormous size. The rectum is divided into three portions, upper, 
middle, and lower. 

The upper portion , which includes about half the length of the tube, extends 
obliquely from the left sacro-iliac symphysis to the centre of the third piece of the 
sacrum. It is almost completely surrounded by peritoneum, and connected to the 
sacrum behind by a duplicature of that membrane, the meso-rectum. It is in 
relation behind with the Pyriformis muscle, the sacral plexus of nerves, and the 
branches of the internal iliac artery of the left side, which separate it from 
the sacrum and sacro-iliac symphysis ; in front it is separated, in the male, from 
the posterior surface of the bladder ; in the female, from the posterior surface of the 
uterus, and its appendages, by some convolutions of the small intestine. 

The middle portion of the rectum is about three inches in length, and extends 
as far as the tip of the coccyx. It is closely connected to the concavity of the 
sacrum, and covered by peritoneum only on the upper part of its anterior surface. 
It is in relation, in front, in the male, with the triangular portion of the base of 
the bladder, the vesicul© seminales, and vasa deferentia ; more anteriorly, with the 
under surface of the prostate. In the female, it is adherent to the posterior wall 
of the vagina. 

The lower portion is about an inch in length ; it curves backwards at the fore 
part of the prostate gland, and terminates at the anus. This portion of the intestine 
receives no peritoneal covering. It is invested by the Internal sphincter, supported 
by the Levatores ani muscles, and surrounded at its termination by the External 
sphincter. In the male, it is separated from the membranous portion and bulb of 
the urethra by a triangular space ; and, in the female, a similar space intervenes 
between it and the vagina. This space forms by its base the perinaeum. 

Structure. The large intestine has four coats : serous, muscular, cellular, and 
mucous. 

The serous coat is derived from the peritoneum, and invests the different portions 
of the large intestine to a variable extent. The caecum is covered only on its 
anterior surface and sides ; more rarely, it is almost completely invested, being held 
in its position by a duplicature, the meso-caecum. The ascending and descending 
colon are usually covered only in front. The transverse colon is almost completely 
invested, the parts corresponding to the attachment of the great omentum and 
transverse meso-colon being alone excepted. The sigmoid flexure is nearly com- 
pletely surrounded, the point corresponding to the attachment of the sigmoid meso- 
colon being excepted. The upper part of the rectum is almost completely invested 
by the peritoneum ; the middle portion is covered only on its anterior surface ; and 
the lower portion is entirely devoid of any serous covering. In the course of the 
colon, and upper part of the rectum, the peritoneal coat is thrown into a number 
of small pouches filled with fat, called appendices epiploicce. They are chiefly 
appended to the transverse colon. 

The muscular coat consists of an external longitudinal and an internal circular 
layer of muscular fibres. 

The longitudmal fibres are found as a uniform layer over the whole surface of 
the large intestine. In the caecum and colon, they are especially collected into 
three flat longitudinal bands, each being about half an inch in width. These bands 
commence at the attachment of the appendix vermiformis to the caecum ; one, the 
posterior, is placed along the attached border of the intestine ; the anterior band, 
the largest, becomes inferior along the arch of the colon, where it corresponds to 
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Wton a&^ o^lbnf accordingly, when they are dissected off, the tube dan be 
Jfiflagthcnecl^ Aid its sacculated character becomes lost. In the sigmoid flexure, 
the longitudmal fibres become more scattered, but upon its lower part, and round 
the rectum, they spread out, and form a thick uniform layer. 

The circular fibres form a thin layer over the caecum and colon, being especially 
accumulated in the intervals between the sacculi ; in the rectum, they form a 
thick layer, especially at its lower end, where they become numerous, and form the 
Internal sphincter. 

The cellular coat connects the muscular and mucous layers closely together. 

The mucous membrane , in the ceecum and colon, is pale, and of a greyish 
or pale yellow colour. It is quite smooth, destitute of villi, and raised into 
numerous crescentic folds, which correspond to the intervals between the sacculi. 
In the rectum, it is thicker, of a darker colour, more vascular, and connected 
loosely to the muscular coat as in the oesophagus. When the lower part of the 
rectum is contracted, its mucous membrane is thrown into a number of folds, some 
of which, near the anus, are longitudinal in direction, and are effaced by the disten- 
sion of the gut. Besides these, there are certain permanent folds, of a semilunar 
shape, described by Mr. Houston.* They are usually three in number ; sometimes 
a fourth is found, and, occasionally, only two are present. One is situated near 
the commencement of the rectum, on the right side ; another extends inwards from 
the left side of the tube opposite the middle of the sacrum ; the largest and most 
constant one projects backwards from the fore part of the rectum, opposite the 
base of the bladder. When a fourth is present, it is situated about an inch above 
the anus on the back of the rectum. These folds are about half an inch in width, 
and contain some of the circular fibres of the gut. In the empty state of the 
intestine they overlap each other, as Mr. Houston remarks, so effectnally as to 
require considerable manoeuvring to conduct a bougie or the finger along the canal 
of the intestine. Their use seems to be, ‘ to support the weight of faecal matter, 
and prevent its urging towards the anus, where its presence always excites a 
Sensation demanding its discharge.’ The mucous membrane of the large intestine 
presents for examination, epithelium, simple follicles, and solitary glands. 

340. — Minute Structure of Large Intestine. 
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The epithelium is of the columnar kind. 

The simple folUclee are minute tubular prolongations of the mucous membrane, 
arranged perpendicularly* aide by side, over its entire surface; they are longer, 
more numerous, and placed in much closer apposition than those of the small 
intestine and they open by minute rounded orifices upon the surface, giving it a 
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intestine. They are small, prominent, flask- shaped bodies, of a whitish colour, 
perforated upon the central part of their free surface by a minute orifice, which, 
in the majority, is permanent. 


The Liver. 

The liver is a glandular organ of large size, intended mainly for the secretion 
of the bile, but effecting also important changes in certain constituents of the blood 
in their passage through the gland. It is situated in the right hypochondriac 
region, and extends across the epigastrium into the left hypochondrium. It is the 
largest gland in the body, weighing from three to four pounds (from fifty to sixty 
ounces avoirdupois). It measures, in its transverse diameter, from ten to twelve 
inches ; from six to seven in its antero-posterior ; and is about three inches thick 
at the back part of the right lobe, which is the thickest part. 

Its upper surface is convex, directed upwards and forwards, smooth, covered 
by peritoneum. It is in relation with the under surface of the Diaphragm ; and 
below, to a small extent, with the abdominal parietes. The surface is divided 
into two unequal lobes, the right and left, by a fold of peritoneum, the suspensory 
or broad ligament . 

Its under surface is concave, directed downwards and backwards, and in rela- 
tion with the stomach and duodenum, the hepatic flexure of the colon, and the 
right kidney and suprarenal capsule. The surface is divided by a longitudinal 
fissure into a right and left lobe. 

The posterior border is rounded and broad, and connected to the Diaphragm by 
the coronary ligament ; it is in relation with the aorta, the vena cava, and the 
crura of the Diaphragm. 

The anterior border is thin and sharp, and marked, opposite the attachment of 
the broad ligament, by a deep notch. In adult males, this border usually corre- 
sponds with the margin of tho ribs ; but in women and children, it usually projects 
below the ribs. 

The right extremity of the liver is thick and rounded ; whilst the left is thin and 
flattened. 

Changes of Position. The student should make himself acquainted with the different 
circumstances under which the liver changes its position, as they are of importance in 
determining the existence of enlargement, or other disease of the. organ. 

Its position varies according to the posture of the body; in the upright and sitting 
postures, its lower border may be felt below the edges of the ribs; in the recumbent 
posture, it usually recedes behind the ribs. Its position varies, also, with the ascent or 
descent of the Diaphragm. In a deep inspiration, the liver descends below the ribs ; in 
expiration, it is raised to its ordinary level. Again, in emphysema, where the lungs are 
distended, and the Diaphragm descends very low, the liver is pushed down ; in some other; 
diseases, as phthisis, where the Diaphragm is much arched, the liver rises very high up. 
Pressure from without, as in tight lacing, by compressing the lower part of the chest, 
displaces the liver considerably, its anterior edge often extending as low as the crest of 
the ilium ; and its convex surface is often, at the same time, deeply indented from .preseme 
of the ribs. Again, its position varies greatly, according to the greater or less distension 
of the stomach and intestines. When the intestines are empty, the liver descends in the 
abdomen; but when they are distended, it is pushed upwards. Its relations to sur- 
rounding organs may also be changed by the growth of tumours, or by collections of fluid 
in the thoracic or abdominal cavities. 

Ligaments. The ligaments of the liver (fig. 341) are five in number; four 
being formed of folds of peritoneum ; the fifth, the Ugamentum teres , is a round, 
fibrous cord, resulting from the obliteration of the umbilical vein. The ligaments 
are the loncritudinaL two lateral, coronary, and round. 

E 

] 
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notch on the anterior margin of the liver, as far back as its posterior border. It 
consists of two layers of peritoneum closely united together. Its anterior free 
edge contains the round ligament between its layers. 

The lateral ligaments, two in number, right and left, are triangular in shape. 
They are formed of two layers of peritoneum united, and extend from the sides 
of the Diaphragm to the adjacent margins of the posterior border of the liver. 
The left is the longer of the two, and lies in front of the oesophageal opening in 
the Diaphragm. 

The coronary ligament connects the posterior border of the liver to the 
diaphragm. It is formed by the reflection of the peritoneum from the Diaphragm 
on to the upper and lower margins of the posterior border of the organ. The 
coronary ligament consists of two layers, which are continuous on each side with 

341. — The Liver. Upper Surface. 



the lateral ligaments ; and in front, with the longitudinal ligament. Between the 
layers, a large oval interspace is left uncovered by peritoneum, and connected to 
the Diaphragm by firm areolar tissue. This space is subdivided, near its left 
extremity, into two parts by a deep notfc|i {sometimes a canal), which lodges the 
inferior vena cava, and into which open the hepatic veins. 

The round ligament (fig. 342) is a fibrous cord resulting from the obliteration of 
the umbilical vein. It ascends from the umbilicus, in the anterior free margin of 
the longitudinal ligament, to the notch in the anterior border of the liver, from 
which it may be traced along the longitudinal fissure on the under surface of the 
liver, as far back as the inferior vena cava. 

Fissures (fig. 342). Five fissures are seen upon the under surface of the liver, 
which serve to divide it into five lobes. They are the longitudinal fissure, the fis- 
sure Of the ductus venosus, the transverse fissure, the fissure for the gall-bladder, 
and the fissure for the vena cava. 

The loTtgiktdmal fissure is a deep groove, which extends from the notch on 
the anterior margin of the liver, to the posterior border of the organ. It sepa- 
rates the right and left lobes ; the transverse fissure joins it, at right angles, about 
one-third from its posterior extremity, and divides it into two parts. The anterior 
half is im m^ilical fissure : it is deeper than the posterior part, and lodges 
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it is shorter and shallower than the anterior portion. It lodges in the foetus the 
ductus venosus, and in the adult a slender fibrous cord, the obliterated remains of 
that vessel. 

The transverse , or portal fissure, is a short but deep fissure, about two inches 
in length, extending transversely across the under surface of the right lobe, nearer 
to its posterior than its anterior border. It joins, nearly at right angles, with the 
longitudinal fissure. By the older anatomists, this fissure was considered the 
gateway (porta) of the liver ; hence the large vein which enters at this point was 
called the portal vein. Besides this vein, the fissure transmits the hepatic artery 
and nerves, and the hepatic duct and lymphatics. At their entrance into the 
fissure, the hepatic duct lies in front to the right, the portal vein behind, and the 
hepatic artery between the other two to the left. 



The fissure for the gall-bladder (fossa cystis fellece) is a shallow, oblong 
fossa, placed on the under surface of the right lobe, parallel with the longitudinal 
fissure. It extends from the anterior free margin of the liver, which is occa* 
sionally notched for its reception, to near the right extremity of the transverse 
fissure. 

The fissure for the vena cava is a short deep fissure, occasionally a complete 
canal, which extends obliquely upwards from a little behind the right extremity 
of the transverse fissure, to the posterior border of the organ, where it joins the 
fissure for the ductus venosus. On slitting open the inferior vena cava which 
is contained in it, a deep fossa is seen, at the bottom of which the hepatic veins 
communicate with this vessel. This fissure is separated from the transverse 
fissure by the lobus caudatus, and from the longitudinal fissure by the lobus 
SpigeHi. 

Lobes. The lobes of the liver, like the ligaments and fissures, are five in 
number : the right lobe, the left lobe, the lobus quadratus, the lobus Spigelii, angl 
the lobus caudatus. 

The right lobe is much larger than the left ; the proportion between them being 
as six to one. It occupies the right hypoohondrium, and is separatec^from the left 
lobe, on its uoner surface, bv the longitudinal ligament ; on by 
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colon ; and one behind (mprmio renatis ), for the right kidney and suprarenal 
capsule. 

The left lobe is smaller and more flattened than the right. It is situated in the 
epigastric and left hypochondriac regions, sometimes extending as far as the upper 
border of the spleen. Its upper surface is convex ; its under ooncave surface rests 
upon the front of the stomach ; and its posterior border is in relation with the 
cardiac orifice of the stomach. 

The lobtts quadratic , or square lobe, is situated on the under surface of the 
right lobe, bounded in front by the free margin of the liver ; behind, by the trans- 
verse fissure ; on the right, by the fissure for the gall-bladder ; and, on the left, 
by the umbilical fissure. 

The lohi8 Spigelii projects from the back part of the under surface of the 
right lobe. It is bounded, in front, by the transverse fissure ; on the right, by 
the fissure for the vena cava ; and, on the left, by the fissure for the ductus 
venosus. 

The lohi8 caudatus , or tailed lobe, is a small elevation of the hepatic substance, 
extending obliquely outwards, from the base of the lobus Spigelii, to the under 
surface of the right lobe. It separates the right extremity of the transverse 
fissure from the commenceigent of the fissure for the inferior cava. 

Vessels . The vessels connected with the liver are also five in number : they 
are the hepatic artery, the portal vein, the hepatic vein, the hepatic duct, and the 
lymphatics. 

The hepatic artery , portal vein , and hepatic duct , accompanied by numerous 
lymphatics and nerves, ascend to the transverse fissure, between the layers of the 
gastro-hepatic omentum ; the hepatic duct lying to the right, the hepatic artery 
tp 4 the left, and the portal vein behind the other two. They are enveloped in a 
loose areolar tissue, the capsule of Glisson, which accompanies the vessels in their 
course through the portal canals , in the interior of the organ. 

The hepatic veins convey the blood from the liver. They commence at the 
circumference of the organ, and proceed towards the deep fossa in its posterior 
border, where they terminate by two large and several smaller branches, in the 
inferior vena cava. 

The hepatic veins have no cellular investment ; consequently their parietes arc 
adherent to the walls of the canals through which they run ; so that, on a section 
of the organ, these veins remain widely open and solitary, and may be easily 
distinguished from the branches of the portal vein, whitf^ are more or less 
collapsed, and always accompanied by an artery and duct. 

The lymphatics are large and numerous, consisting of a deep and superficial set. 
They have been already described. 

Nerves. The nerves of the liver are derived from the hepatic plexus of tho 
sympathetic, from the pneumogastric nerves, especially the left, and from the right 
phrenic. 

Structure. The substance of the liver is composed of lobules, held together by 
an extremely fine areolar tissue, and of the ramifications of the portal vein, hepatic 
duct, hepatic .artery, hepatic veins, lymphatics, and nerves ; the whole being 
invested by a fibrous and a serous coat. 

The serous coat is derived from the peritoneum, and invests the entire surface 
of the* organ, excepting at the attachment of its various ligaments, and at the 
bottom of the different fissures, where it is deficient. It is intimately adherent 
to the fibrous coat. ^ 

The fibrous coat lies beneath the serous investment, and covers the * entire 
surface of the organ. It is difficult of demonstration, excepting where the serous 
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They are small granular bodies, about the size of a millet-seed, measuring from 
one-twentieth to one-tenth of an inch in diameter. If divided longitudinally, 
they have a foliated, and, if transversely, a polygonal, outline. The bases of the, 
lobules are clustered round the smallest branches (sublobular) of the hepatic 
veins, to which each is connected by means of a small branch, which issues 
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H. Longitudinal section of an hepatic vein. a. Por 
tion of the canal, from which the vein has been 
removed ; b. orifices of ultimate twigs of the vein 
(sublobular), situated in the centre of the lobules. 
After Kiernan. 
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Longitudinal section of a small portal vein and 
canal, after Kiernan. a. Portions of the canal 
from which the vein has been removed ; 6. side of 
the portal vein in contact with the canal ; c. the 
side of the vein which Is separated from the canal 
by the hepatic artery and duct, with areolar tissue 
(Glisson’e capsule)-, d. internal surface of the por- 
tal vein, through which are seen the outlines of the 
lobules and the openings ( 0 ) of the interlobular 
vehw;/. vaginal veins of Kiernan; g. hepatic 
artery ; A. hepatic duct. 


from the centre of the lobule (intra- 
lobular) . The remaining part of the sur- 
face of each lobule is imperfectly isolated 
from the surrounding lobules, by a thin 
stratum of areolar tissue, and by the 
smaller vessels and ducts. 

If one of the hepatic veins be laid 
open, the bases of the lobules may be 
seen through the thin wall of the vein, 
on which they rest, arranged in the form 
of a tesselated pavement, the centre of 
each polygonal space presenting a mi- 
nute aperture, the mouth of a sublobular 
vein. 

Each lobule is composed of a mass of 
cells ; of a plexus of biliary ducts ; of a 
venous plexus, formed by branches of 
the portal vein ; of a branch of an he- 
patic vein (intralobular) ; of minute 
arteries; and, probably, of nerves and 
lymphatics. 

The hepatic cells form the chief mass 
of the substance of a lobule, and lie in 
the interspaces of the capillary plexus, 
being probably contained in a tubular 
network, which forms the origin of the 
biliary ducts. The smallest branches of 
the vena port® pass between the lobules, 
around which they form a plexus, the 
interlobular. Branches from this plexus 
enter the lobules, and form a network in 
their circumference. The radicles of the 
portal vein communicate with those of 
the hepatic vein, which occupy the centre 
of the lobule ; and the latter converge to 
form the intralobular vein, which issues 
from the base of the lobule, and joins the 
hepatic vein. The portal vein carries 
the blood to the liver, from which the 
bile is secreted ; the hepatic vein carries 
the superfluous blood from the liver, and 
the bile-duct carries the bile secreted by 
the hepatic cells. 

The hepatic cells are of a more or 
less spheroidal form ; but may be rounded, 
flattened, or many-sided, from mutual 
compression. They vary in size from 
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surfaces, so as to form rows, which radiate from the centre towards the circum- 
ference of the lobule. These cells are probably the chief agents in the secretion 
of the bile. 

Biticm/ ducts. The precise mode of origin of the biliary ducts is uncertain. 
Mr. Eaeman’s original view, whiclx is supported by the researches of Dr. Beale, 
is that the ducts commence within the lobules, in a plexiform network (lobular 
biliary plexus), in which the hepatic cells lie. According to Henle, Handheld 
Jones, and Kolliker, the cells are packed in the interspaces of the capillary 
plexus, and, by means of temporary communications, transmit their contents into 
the minute bile- ducts which originate in the spaces between the lobules, never 
entering within them. The ducts form a plexus (interlobular) between the 
lobules ; and the interlobular branches unite and form vaginal branches, which 
lie in the portal canals, with branches of the portal vein and hepatic duct. The 
ducts finally form two large trunks, which leave the liver at the transverse fissure, 
and the union of these is the hepatic duct. 

The Portal vein , on entering the liver at the transverse fissure, divides into 
primary branches, which are contained in the portal canals, together with branches 
of the hepatic artery and duct, and the nerves and lymphatics. In the larger 
portal canals, the vessels are separated from the parietes, and joined to each other, 
by a loose cellular web, the capsule of Glisson. The veins, as they lie in the 
portal canals, give off vaginal branches, which form a plexus (vaginal plexus) in 
Glisson’s capsule. From this plexus, and from the portal vein itself, small 
branches are given off, which pass between the lobules (interlobular veins) ; these 
cover the entire surface of the lobules, excepting their bases. The lobular 
branches are derived from the interlobular veins : they penetrate into the lobule, 
and form a capillary plexus within them. From this plexus the intralobular 
vein arises. 

The Hepatic artery appears destined chiefly for the nutrition of the coats of the 
large vessels, the ducts, and the investing membranes of the liver. It enters 
the liver at the transverse fissure, with 
the portal vein and hepatic duct, and 
ramifies with these vessels through the 
portal canals. It gives off vaginal branches, 
which ramify in the capsule of Glisson ; 
and other branches, which are distributed 
to the coats of the vena portae and hepatic 
duct. From the vaginal plexus, inter- 
lobular branches are given off, which 
ramify through the interlobular fissures, 
a few branches being distributed to the 
lobules. ' Kiernan supposes, that the 
branches of the hepatic artery terminate in 
a capillary plexus, which communicates 
with the branches of the vena port®. 

The Hepatic veins commence in the 
interior of each lobule by a plexus, the 
branches of which converge to form the 
intralobular vein. 

The intralobular vem passes through the centre of the lobule, and Reaves it at 
its base to terminate in a sublobular vein. 

The sublobular veins unite with neighbouring branches to form larger veins ; 
and these join to form the large hepatic trunks, which terminate in the vena 
cava. 
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A transverse section of a small portal canal 'and 
vessels, after Kiernan. 1. Portal vein ; 2* 
lobular branches; 8. branches of the vein, 
termed, by Mr. Kiernan, vaginal, also giving on 
interlobular branches ; i. hepatic duct; 5* he- 
patic artery. 
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Gall-Bladder. 

The gall-bladder is the reservoir for the bile ; it is a conical or pear-shaped 
membranous sac, lodged in a fossa on the under surface of the right lobe of the 
liver, and extending from near the right extremity of the transverse fissure to the 
anterior free margin of the organ. It is about four inches in length, one inch in 
breadth at its widest part, and holds from eight to ten drachms. It is divided 
into a fundus, body, and neck. The fundus , or broad extremity, is directed 
downwards, forwards, and to the right, and occasionally projects from the anterior 
border of the liver : the body and neck . are directed upwards and backwards to 
the left. The gall-bladder is held in its position by the peritoneum, which, in 
the majority of cases, passes over its under surface, but the serous membrane 
occasionally invests the gall-bladder, which then is connected to the liver by a 
kind of mesentery. 

Relations. The body of the gall-bladder is in relation, by its upper surface, 
with the liver, to which it is connected by areolar tissue and vessels ; by its under 
surface, with the first portion of the duodenum, occasionally the pyloric end of the 
stomach, and the hepatic flexure of the colon. The fundus is completely invested 
by peritoneum ; it is in relation, in front, with the abdominal parietes, immediately 
below the tenth costal cartilage ; behind, with the transverse arch of the colon. 
The neck is narrow, and curves upon itself like the italic letter /; at its point 
of connection with the body and with the cystic duct, it presents a well-marked 
constriction. 

When the gall-bladder is distended with bile or calculi, the fundus may he felt through 
the abdominal parietes, especially in an emaciated subject ; the relations of this sac will 
also serve to explain the occasional occurrence of abdominal biliary fistulse, through which 
biliary calculi may pass out, and of the passage of calculi from the gall-bladder into the 
stomach, duodenum, or colon, which occasionally happens. 

Structure. The gall-bladder consists of three coats : serous, fibrous and mus- 
cular, and mucous. 

The external or serous coat is derived from the peritoneum ; it completely in- 
vests the fundus, but covers the body and neck only on their under surface. 

The middle or fibrous coat is a thin but strong fibrous layer, which forms the 
framework of the sac, consisting of dense fibres which interlace in all directions. 
Plain muscular fibres are also found in this coat, disposed chiefly in a longitudinal 
direction, a few running transversely. 

The internal or mucous coat is loosely connected with the fibrous layer. It is 
generally tinged with a yellowish-brown colour, and is everywhere elevated into 
minute rugae, by the union of which numerous mesheS are formed ; the depressed 
intervening spaces having a polygonal outline. The meshes are smaller at the 
fundus and neck, being most developed about the centre of the sac. Opposite the 
neck of the gall-bladder, the mucous membrane projects inwards so as to form a 
large valvular fold. 

The mucous membrane is covered with columnar epithelium, and secretes an 
abundance of thick viscid mucus ; it is continuous through the hepatic duct with 
the mucous membrane lining the ducts of the liver, and through the ductus com- 
munis choledocus with the mucous membrane of the alimentary canal. 

The Biliary Ducts are, the hepatic, the cystic, and the ductus communis 
choledocus. * 

The hepatic duct is formed of two trunks of nearly equal size, which issue 
from the liver at the transverse fissure, one from the right, the other from the 
left lobe; these unite, and pass downwards and to the right 
a half, to join at an acute angle with the cystic duct, and 
choledic duct- 
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tod joins the hepatic duetto form the common duct. It lies in the gastro-hepatio 
omentum in front of the vena cava, the cystic artery lying to its left side. The 
mucous membrane lining its interior is thrown into a series of crescentic folds 
from five to twelve in number, which project into the duct in regular succession 
and are directed obliquely round the tube, presenting much the appearance of a 
continnous spiral valve. They exist only in the human subject. When the duct 
has been distended, the interspaces between the folds are dilated, so as to give to 
its exterior a sacculated appearance. 

The d/uctvs communis choledocus , the largest of the three, is the common ex- 
cretory duct of the liver and gall-bladder. It is about three inches in length, of 
the diameter of a goose-quill, and formed by the junction of the cystic and hepatic 
ducts. It descends along the right border of the lesser omentum, behind the first 
portion of the duodenum, in front of the vena portee, and to the right of the 
hepatic artery ; it then passes between the pancreas and descending portion of the 
duodenum, and, running for a short distance along the right side of the pancreatic 
duct, near its termination, passes with it obliquely between the mucous and mus- 
cular coats, the two opening by a common orifice upon the summit of a papilla, 
situated at the inner side of the descending portion of the duodenum, a little below 
its middle. 

Structure. The coats of the biliary ducts are, an external or fibrous, and an 
internal or mucous. The fibrous coat is composed of a strong areolar fibrous 
tissue. The mucous coat is continuous with the lining membrane of the hepatic 
ducts and gall-bladder, and also with that of the duodenum. It is provided with 
numerous glands, the orifices of which are scattered irregularly in the larger ducts, 
but in the smaller hepatic ducts are disposed in two longitudinal rows, one on 
each side of the vessel. These glands are of two kinds. Some are ramified tubes, 
which occasionally anastomose, and from the sides of which saccular dilatations 
are given off ; others are small clustered cellular glands, which open either sepa- 
rately into the hepatic duct, or into the ducts of the tubular glands. 

The Pancreas. 

Dissection. The pancreas may be exposed for dissection in three different ways; 1. By 
raising the liver, drawing down the stomach, and tearing through the gastro-hepatic 
omentum. 2. By raising the stomach, the arch of the colon, and great omentum, and 
then dividing the inferior layer of the transverse meso-colon. 3. By dividing the two 
layers of peritoneum, which descend from the great curvature of the stomach to form 
great omentum ; turning the stomach upwards, and then cutting through the ascending 
layer of the transverse meso-colon. 

The Pancreas (irav-xpia c, all flesh ) is a conglomerate gland, analogous in its 
structure to the salivary glands. In shape it is transversely oblong, flattened 
•from before backwards, and bears some resemblance to a dog's tongue, its right 
extremity being broad, and presenting a sort of angular bend from above down- 
wards, called the head, whilst its left extremity gradually tapers to form the tail, 
the intermediate portion being called the body. It is situated transversely across 
the posterior wall of the abdomen, at the back of the epigastric and both hypo- 
chondriac regions. Its length varies from six to eight inches, its breadth is an 
inch and a half, and its thickness from half an inch to an inch, being greater at 
its right extremity and along its upper border. Its weight varies from two to 
three and a half ounces, but it may reach six ounces. 

The right extremity or head of the pancreas (fig. 346) is curved upon itself 
from above downwards, and is embraced by the concavity of the duodenum. The 
common bile-duct descends behind, between the duodenum and pancreas ; and the 
artery descends in front between the same parts. On the 
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The lesser end or tail of the pancreas is narrow ; it extends to the left as far as 
the spleen, and is placed over the left kidney and suprarenal capsule. 

The body of the pancreas is convex in front, and covered by the ascending ’ 
layer of the transverse meso-colon and the posterior surface of the stomach. f 

The posterior surface is concave, and has the following structures interposed 
between it and the first lumbar vertebra : the superior mesenteric artery and vein, 
the commencement of the vena portae, the vena cava, the aorta, the left kidney, 
the suprarenal capsule, and the corresponding renal vessels. 

The upper border is thick, and has resting upon it, near its centre, the cceliac 
axis ; the splenic artery and vein are lodged in a deep groove or canal in this 
border ; and to the right, the first part of the duodenum and the hepatic artery 
are in relation with it. 

The lower border , thinner than the upper, is separated from the transverse 
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portion of the duodenum by the superior mesenteric artery and vein; to the left 
of these the inferior mesenteric vein ascends behind the pancreas to join the 
splenic vein. 

The pancreatic duct , called the canal of Wirsung from its discoverer, extends 
transversely from left to right through the substance of the pancreas, nearer to its 
lower than its upper border, and lying nearer its anterior than its posterior sur- 
face. In order to expose it, the superficial portion of the gland must be removed. 
Traced backwards, it is found to commence by an orifice common to it and the 
ductus communis choledocus, upon the summit of an elevated papilla, situated at 
the inner side of the descending portion of the duodenum, a little below its middle : 
from this papilla ft passes very obliquely through the mucous and muscular 
coats, separates itself from the common choledic duct, and, ascending slightly, 
runs from right to left through the middle of the gland, giving off numerous 

branches, which commence in its lobules. . • t_ 3 , 

Sometimes the nanereatic and common choledic ducts open separately into the 



ORGANS OF DIGESTION. 


*1 

The pancreatic duct, near the duodenum, is about the size of an ordinary quIH ; 
its walls are thin, consisting of two coats, an external fibrous and an internal 
mucous ; the latter is thin, smooth, and furnished, near its termination, with a few 
scattered follicles. 

Sometimes the pancreatic duct is double, up to its point of entrance into the 
duodenum. 

In structure, the pancreas closely resembles the salivary glands ; but it is 
looser and softer in its texture. The fluid secreted by it is almost identical with 
saliva. 

Vessels and Nerves . The arteries of the pancreas are derived from the splenic, 
the pancreatico- duodenal branch of the hepatic, and the superior mesenteric. 
Its veins open into the splenic and superior mesenteric veins. Its lymphatics 
terminate in the lumbar glands. Its nerves are filaments from the splenic 
plexus. 

The Spleen. 

The spleen is usually classified, together with the thyroid, suprarenal glands, 
and thymus, as one of the ductless, or blood-glands. It possesses no excretory 
duct. It is of an oblong flattened form, soft, of very brittle consistence, highly 
vascular, of a dark bluish-red colour, and situated in the left hypochondriac region, 
embracing the cardiac end of the stomach. It is invested by peritoneum, and 
connected with the stomach by the gastro- splenic omentum. 

Relations . The external surface is convex, smooth, and in relation with the 
under surface of the Diaphragm, which separates it from the ninth, tenth, and 
eleventh ribs of the left side. The internal surface is slightly concave, and 
divided by a vertical fissure, the hilus , into an anterior or larger, and a posterior 
or smaller portion. The hilus is pierced by several large irregular apertures, for 
the entrance and exit of vessels and nerves. At the margins of the hilus, the 
two layers of peritoneum are reflected from the surface of the spleen on to the 
cardiac end of the stomach, forming the gastro- splenic omentum, which contains 
between its layers the splenic vessels and nerves, and the vasa brevrn. The 
internal surface is in relation, in front, with the great end of the stomach ; below, 
with the tail of the pancreas ; and behind, with the left crus of the Diaphragm 
and corresponding suprarenal capsule. The upper end , thick and rounded, is in 
relation with the Diaphragm, to which it is connected by a fold of peritoneum, 
the suspensory ligament. The lower end is pointed ; it is in relation with the 
left extremity of the transverse arch of the colon. The anterior margin is free, 
rounded, and often notched, especially below. The posterior margin is rounded, 
and lies in relation with the left kidney, to which it is connected by loose areolar 
tissue. 

The spleen is held in its position by* two folds of peritoneum: one, the gastro - 
splenic omentum , connects it with the stomach; and the other, the suspensory 
ligament, with the under surface of the Diaphragm. 

The* size and weight of the spleen a te liable to very extreme variations at 
different periods of life, in different individuals, and in the same individual under 
different conditions. In the adult, in whom it attains its greatest size, it is usually 
about five inches in length, three or four inches in breadth, and an inch or an inch 
and a half in thickness, and weighs about seven ounces. At birth, its weight, m 
proportion to the entire body, is almost equal to what is observed in the adult, 
being as i to 350 ; whilst in the adult it varies from 1 to 320 and 400. In old 
age, the organ not only decreases in weight, but decreases considerably in pro- 
portion tq the entire body, being as 1 to 700. The size of the spleen is increased 
. digestion, and varies considerably, according to the state 0 
being large in highly-fed, and small in starved anima s. 

: .fevers, it becomes much enlarged, weighing occasional J 



SPLEEN. 


#' 



Structure. The spleen is invested by two ooats ; an external serotta, and an 
internal fibrous elastic coat. 

The miemal , or coai, is derived from the peritoneum ; it is thin, smooth, 

and in the human subject intimately adherent to the fibrous elastic coat. It 
invests almost the entire organ ; being reflected from it, at the hilus, on to the 
great end of the stomach, and at the upper end of the organ on to the Dia- 
phragm. 

The fibrous elastic coat forms the framework of the spleen. It invests the 
exterior of the organ, and at the hilus is reflected inwards upon the vessels in the 
form of vaginae or sheaths. Prom these sheaths, as well as from the inner surface 
of the fibro-elastic coat, numerous small fibrous bands, trabeculce (fig. 347), are 
given off in all directions ; these uniting, constitute the areolar framework of the 
spleen. The proper coat, the sheaths of the vessels, and the trabecute, consist of 


347. — Transverse Section of the Spleen, showing the Trabecular Tissue 
and the Splenic Vein and its Branches. 



a dense mesh of white and yellow elastic fibrous tissues, the latter considerably 
predominating. It is owing to the presence of this tissue, that the spleen 
possesses a considerable amount of elasticity, to allow of the very considerable 
variations in size that it presents under certain circumstances. In some of the 
mammalia, in addition to the usual constituents of this tunic, there are found 
numerous pale, flattened, spindle-shaped, nucleated fibres, like unstnped muscular 
fibres. It is probably owing to this structure, that the spleen possesses, when 
acted upon by the galvanic current, faint traces of contractility. 

The proper substance of the spleen occupies the interspaces of the areolar 
framework of the organ ; it is a soft, pulpy mass, of a dark reddish-brown colour, 
consisting of colourless and coloured elements. 

The colourless elements consist of granular matter ; nuclei, about the size-of 
the red blood-discs, homogeneous or granular in structure ; and nucleated vesicles 
in small numbers. These elements form, probably, one-half or two thirds of the 
whole substance of the pulp, filling up the interspaces formed by ^partitions of 
the snlaan. and Ivintr in close contact with the walls of the cajnlle/ry^JRjjflj^^so as 
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The application of chemical testa shows that they are essentially a pro teine 
compound. 

The coloured elements of the pulp consist of red blood-globules and of coloured 
corpuscles, either free, or included in cells. Sometimes, unchanged blood-discs 
are seen included in a cell ; but more frequently the included blood-discs are 
altered both in form and colour. Besides these, numerous deep-red, or reddish 
yellow, or black corpuscles and crystals, either single or aggregated in masses, are 
seen diflused throughout the pulp-substance : these, in chemical composition, are 
closely allied to the hsematin of the blood. 

Malpighian Corpuscles. On examining the cut surface of a healthy spleen, a 
number of small semi-opaque bodies, of gelatinous consistence, are seen dissemi- 
nated throughout its substance ; these are the splenic or Malpighian corpuscles 


348. — The Malpighian Corpuscles, and their Kelation with the Splenic Artery 

and its Branches. 



(fig. 348). They may be seen at all periods of life ; but they are more distinct 
in early, than in adult life or old age ; and they are much smaller in man, than in 
most mammalia. They are of a ’ spherical or ovoid form, vary considerably 
in size and number, and are of a semi-opaque whitish colour. They are appended 
to the sheaths of the smaller arteries and their branches, presenting a resemblance 
to the buds of the moss rose. Each consists of a membranous capsule, composed 
of fine pale fibres, which interlace in all directions. In man, the capsule is homo- 
geneous in structure, and formed by a prolongation from the sheaths of the small 
arteries to which the corpuscles are attached. The blood-vessels ramifying on 
the surface of the corpuscles, consist of the larger ramifications of the arteries to 
which the s&cculus is connected ; and also of a delicate capillary plexus, similar 
to that surrounding the vesicles of other glands. These vesicles have also a 
close relation with the veins (fig. 349) . The latter vessels, which are of considerable 
size even at their origin, commence on the surface of each vesicle throughout the 
wholo tfjte jweuinferenoe, forming a dense mesh of veins, in which the Malpighian 
jft i* probable, that from the blood contained in the capil- 
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conditions, those contents to be discharged again into the circulation. Each 
capsule contains a soft, white, semi-fluid substance, consisting of granular matter, 

34.9. — One of the Splenic Corpuscles, showing its Relations 
with the Blood-vessels. 



nuclei similar to those found in the pulp, and a few nucleated cells, the composi- 
tion of which is apparently albuminous. These bodies are very large after 
digestion is completed, in well-fed animals, and especially in those fed upon 
albuminous diet. In starved animals, they disappear altogether. 

350, — Transverse Section of the Human Spleen, showing the Distribution 
of the Splenic Artery and its Branches. 



The splenic artery is remarkable for its large size, in proportion 
of the organ ; and also for its tortuons course. It divides 
branches, which enter the bilus of the organ, and ramif 
(fig. 350), receiving sheaths from an involution of t 3 

u u 2 


size 
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Ifae tame sheaths also investing the nerves and veins. Each branch runs in the 
transverse axis of the Organ, from within outwards, diminishing in size during its 
transit, and giving off, in its passage, smaller branches, some of which pass to the 
anterior, others to the posterior part ; these ultimately terminate in the proper 
substance of the spleen, in small tuffcs or pencils of capillary vessels, which lie in 
.direct contact with the pulp. Each of the larger branches of the arteries supplies 
chiefly that region of the organ in which the branch ramifies, having no anasto- 
mosis with the majority of the other branches. 

The capillaries, supported by the minute trabeculae, traverse the pulp in all 
directions, and terminate either directly in the veins, or open into lacunar spaces, 
from which the veins originate. 

The veins are of large size, as compared with the size of the organ ; and their 
distribution is limited, like that of the arteries, to the supply of a particular part 
of the gland ; they are much larger and more numerous than the arteries. They 
originate, ist, as continuations of the capillaries of the arteries ; 2 nd, by inter- 
cellular spaces communicating with each other ; 3 rd, by distinct ceecal pouches 
By their junction they form from four to six branches, which emerge from the 
hilus ; and these uniting, form the splenic vein, the largest branch of the vena 
portae. 

The lymphatics form a deep and superficial set ; they pass through the lym- 
phatic glands at the hilus, and terminate in the thoracic duct. 

The nerves are derived from branches of the right and left semilunar ganglia, 
and right pneumogastric nerve. 



The Thorax. 


T HE Thorax is a conical framework, formed partly of bones, and partly of the 
soft tissues by which they are connected together. It is supported and its 
back part is formed by the middle, or dorsal, region of the spine. It is narrow 
above, broad below, flattened before and behind, and somewhat cordiform on a 
transverse section. 

Boundaries. The thorax is bounded in front by the sternum, the six upper 
costal cartilages, the ribs, and intercostal muscles ; at the sides, by the ribs and 
intercostal muscles ; and behind, by the same structures and the dorsal portion of 
the vertebral column. 

The superior opening of the thorax is bounded on each side by the first rib ; 
in front, by the upper border of the sternum; and behind, by the first dorsal 
vertebra. It is broader from side to side, than from before backwards ; and its 
direction is backwards and upwards. 

The lower opening , or base , is bounded in front by the ensiform cartilage; 
behind, by the last dorsal vertebra ; and on each side by the last rib, the Diaphragm 
filling in the intervening space. Its direction is obliquely downwards and back- 
wards ; so that the cavity of the thorax is much deeper on the posterior than on 
the anterior wall. It is wider transversely than from before backwards. Its 
outer surface is convex ; but it is more flattened at the centre than at the sides. 
Its floor is higher on the right than on the left side, corresponding in the dead 
body to the upper border of the fifth costal cartilage, on the right side ; and to the 


corresponding part of the sixth cartilage on the left side. 

The parts which pass through the upper opening of the thorax are, from before 
backwards, the Sterno-hyoid and Stemo-thyroid muscles, the remains of the 
thymus gland, the trachea, oesophagus, thoracic duct, and the Longus colli muscles 
of each side ; on the sides, the arteria innominata, the left carotid and left sub- 
clavian arteries, the internal mammary and superior intercostal arteries, the right 
and left venae innominatee, and the inferior thyroid veins, the pneumogastric, 
sympathetic, phrenic, and cardiac nerves, and the recurrent laryngeal nerve of 
the left side. The apex of each lung, covered by the pleura, also projects through 
this aperture, a little above the margin of the first rib. 

The viscera contained in the thorax are, the heart, enclosed in its membranous 


bag, the pericardium ; and the lungs, invested by the pleurae. 


The Pericardium. 

The pericardium is a conical membranous sac, in which the heart and the 
commencement of the great vessels are contained. It is placed behind the sternum, 
and the cartilages of the third, fourth, fifth, sixth, and seventh ribs of the left 
side, in the interval between the pleurae. 

Its apex is directed upwards, and surrounds the great vessels about two inches 
above their origin from the base of the heart. Its base is attached to the central 
tendon of the Diaphragm, extending a little farther to the left than the right side* 
In front, it is separated from the sternum by the remains of the thymus gland 
above, and a little loose areolar tissue below ; and is covered by the margins of the 
lungs, especially the left. Behind , it rests upon the bronchi, the Gesophagus, and 
the descending aorta. Laterally, it is covered by the pleur® 
aud ner^descending between the two membranes on either,^ 
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The perkardhm is a fibro-serous membrane, and consists, therefore, of two 
layers : an external fibrous, and an internal serous. 

The fibrous layer is a strong, dense membranes Above, it Burrounds the great 
itressels arising from the base of the heart, on which it is continued in the form of 
tabular prolongatio ns, which are gradually lost upon their external coats ; the 
strongest being thstfb which encloses the aorta. The pericardium may be traced, 
over these vessels, to become continuous with the deep layer of the cervical fascia 
Below, it is attached to the central tendon of the Diaphragm ; and, on the left 
side, to its muscular fibres. 

The vessels receiving fibrous prolongations from this membrane are the aorta, 
the superior vena cava, and the pulmonary arteries and veins. As the inferior 


3 5 1. —Front View of the Thorax. The Ribs and Sternum are represented 
in Relation to the Lungs, Heart, and other Internal Organs. 





vena cava enters the pericardium, through the central tendon of the Diaphragm 
it receives no covering from the fibrous layer. f 

The serous layer invests the heart, and is then reflected on the inner surfa°e ® 
the pericardium. It consists, therefore, of a visceral and a parietal portion. T e 
former invests the surface of the heart, and the commencement of the great vesse , 
to tiie extent of two inches from their origin ; from these, it is reflected tt P° n ! 
inner snrfooe ef the fibrous layer, lining, below, the upper surface of the centra 
♦fWtt&asiL The serous membrane encloses the aorta and pulmo- 
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gli 8 to 3 |j[> and secretes a t hi n fluid} which serves to facilitate the movements of 
the heart. 

The arteries of the pericardium are derived from the internal mammary, the 
bronchial, the oesophageal, and the phrenic. 

The Heart. 

The heart is a hollow muscular organ of a conical form, placed between the 
lungs, and enclosed in the cavity of the pericardium. 

Position . The heart is placed obliquely in the chest : the broad attached end, 
or base, is directed upwards and backwards to the right, and corresponds to the 
interval between the fifth and eighth dorsal vertebrae : the apex is directed for- 
wards and to the left, and corresponds to the interspace between the cartilage of 
the fifth and sixth ribs, one inch to the inner side, and two inches below the left 
nipple. The heart is placed beneath the lower two -thirds of the sternum, and 
projects further into the left than into the right cavity of the chest, extending 
from the median line about three inches in the former direction, and only one and 
a half in the latter. Its upper border would correspond to a line drawn across 
the sternum, on a level with the upper border of the third costal cartilages ; and 
its lower border, to a line drawn across the lower end of the gladiolus, from the 
costo-xiphoid articulation of the right side, to the point above mentioned, as the 
situation of the apex. Its anterior surface is rounded and convex, directed 
upwards and forwards, and formed chiefly by the right ventricle and part of the 
left. Its posterior surface is flattened, and rests upon the Diaphragm, and is 
formed chiefly by the left ventricle. The right border is long, thm, and sharp ; 
the left border short, but thick and round. 

Size. The heart, in the adult, measures about five inches in length, three inches 
and a half in breadth in its broadest part, and two inches and a half in thickness. 
The prevalent weight, in the male, varies from ten to twelve ounces ; in the female, 
from eight to ten : its proportion to the body being as i to 169, in males ; 1 to 149 
in females. The heart continues increasing in weight, and also in length, breadth, 
and thickness, up to an advanced period of life ; this increase is more marked in 
men than in women. 

Component parts. The heart is subdivided by a longitudinal muscular septum, 
into two lateral halves, which are named respectively, from their position, right 
and left ; and a transverse constriction divides each half of the organ into two 
cavities, the upper cavity on each side being called the auricle, the lower the 
ventricle. The right is the venous side of the heart, receiving into its auricle the 
dark venous blood from the entire body, by the superior and inferior vena cava, 
and coronary sinus* From the auricle, the blood passes into the right ventricle ; 
and from the right ventricle, through the pulmonary artery, into the lungs. ^ The 
blood, arterialized by its passage through the lungs, is returned to the left eide of 
the heart by the p ulm onary veins, which open into the left auricle ; from the left 
auricle the blood passes into the left ventricle, and from the left ventricle is dis- 
tributed, by the aorta and its subdivisions, through the entire body. This con- 
stitutes the circulation of the blood in the adult. 

This division of the heart into four cavities, is indicated by grooves upon its 
surface. The great transverse groove separating the auricles from the ventricles, 
is called the auriculo-ventricular groove. It is deficient, in front, from being 
crossed by the root of the pulmonary artery, and contains the trunk of the nutrient 
vessels of the heart. The auricular portion occupies the base of the heart, and is 
subdivided Into two cavities by a median septum. The two ventricles are also 
separated into a right and left, by two longitudinal farrows, which are situated, 
one on the anterior, the other on the posterior surface** these extend from tfa& 
base to ape* of the organ : the former being sgaated 

of the heart, And the latter to the right. It follows, , W* 1 
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v^fricle forma the greater portion of the anterior surface of the heart, and the 
Itft ventricle more of its posterior surface. 

Bach of these cavities should now be separately examined. 

Wie Right Auricle is a little larger than the left, its walls somewhat thinner, 
measuring about one line; and its cavity is capable of containing about two 
ounces. It consists of two parts, a principal cavity, or sinus, and an appendix 
auriculae. 

The sinm is the large quadrangular cavity, placed between the two ven© 
cavae : its walls are extremely thin : it is connected below withHhe right ventricle, 
and internally, with the left auricle, being free in the rest of its extent. 

3 5 2 . — The Right Auricle and Ventricle laid open, 
the Anterior Walls of both being removed. 



The appendix auriculce , so Called from its fancied resemblance to a dog’s ear, is 
a small conical muscular pouch, the margins pf which present a dentated edge 
It projects from the sinus forwards and to the left side, pverlapping the root ol 
the pulmonary artery. 


To examine the interior of the auricle, a transverse incision should be made alon^ its 
ventricular margin, from its right border to the appendix ; and, from the middle of this, a 
second incision should be carried upwards, along the inner side of the two vense cavee. 


The following parts present themselves for examination : 
r Superior cava. 

Inferior cava. 

Openings. < Coronary sinus. Valves. 

Foramina Thebesii. 

LAuriculo- ventricular. 


Eustachian. 

Coronary. 


Relics of Foetal f Annulus ovalis. 

1 Fossa ovalis. 
Muscnli pectinati. 




Openings, The superior vena cma returns the blood from the upper half of the 
body, and opens into the upper and front part of the auricle, the direction of its 
orifice being downwards and forwards. 

The inferior vena cava , larger than the superior, returns the blood from the lower 
half of the body, and opens into the lowest part of the auricle, near the septum, 
the direction of its orifice being upwards and inwards. The direction of a current 
of blood through the superior vena cava would consequently be towards the auriculo- 
ventricular orifice ; whilst the direction of the blood through the inferior cava, 
would be towards the auricular septum. This is the normal direction of the two 
currents in foetal life. 

The tuberculum Loweri is a small projection on the right wall of the auricle, 
between the two cavse. This is most distinct in the hearts of quadrupeds : in man, 
it is scarcely visible. It was supposed by Lower, to direct the blood from the 
superior cava towards the auriculo- ventricular opening. 

The coronary sinus opens into the auricle, between the inferior vena cava, and 
the auriculo- ventricular opening. It returns the blood from the substance of the 
heart, and is protected by a semicircular fold of the lining membrane of the 
auricle, the coronary valve. The sinus, before entering the auricle, is considerably 
dilated. Its wall is partly muscular, and, at its junction with the great coronary 
vein, is somewhat constricted, and furnished with a valve, consisting of two unequal 
segments. 

The foramina Thebesii are numerous minute apertures, the mouths of small veins 
(venae cordis minimce), which open on various parts of the inner surface of the 
auricle. They return the blood directly from the muscular substance of the heart. 
Some of these foramina are minute depressions in the walls of the heart, presenting 
a closed extremity. 

The auriculo-ventricular opening is the large oval aperture of communication 
between the auricle and ventricle, to be presently described. 

Valves. The Eustachian valve is situated between the anterior margin of the 
inferior cava and the auriculo-ventricular orifice. It is semilunar in form, its 
convex margin being attached to the wall of the vein ; its concave margin, which 
is free, terminating in two cornua, of which the left is attached to the anterior edge 
of the annulus ovalis ; the right being lost on the wall of the auricle. The valve 
is formed by a duplicature of the lining membrane of the auricle, containing a few 
muscular fibres. 

In the foetus , this valve is of large size, and serves to direct the blood from the 
inferior cava, through the foramen ovale, into the left auricle. 

In the adult, it is occasionally persistent, and may assist in preventing the 
reflux of blood into the inferior cava : more commonly, it is small, and its free 
margin presents a cribriform, or filamentous appearance ; occasionally, it is alto- 
gether wanting. 

The coronary valve is a semicircular fold of the lining membrane of the auricle, 
protecting the orifice of the coronary sinus. It prevents the regurgitation of blood 
into the sinus during the contraction of the auricle. This valve is occasionally 
double. 

The fossa ovalis is an oval depression, corresponding to the situation of the 
foramen ovate in the foetus. It is situated at the lower part of the septum auri- 


cularum, above the orifice of the inferior vena cava. 

The cmrmlus ovalis is the prominent oval margin of the foramen ovale. It is most 
distinct above, and at the sides ; below it is deficient. A small slit-like valvular 
opening is occasionally found, at the upper margin of the fossa ovalis, which leads 
upwards, beneath the annulus, into the left auricle, and is the remains of the 


aperture between the two auricles in the foetus. 

The muscuU pectmati are small, prominent muscular columns, which 
the inner surface of the appendix auriculae, and adjoining portion of 
sinus. They hare received the name, pectinati, from the finonl yMQlii4^Wii(iiftViicy 
tear to the teeth of a comb. 



m 
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The Right YanmuoLB is triangular in farm, and extends from the right 
auricle to near the apex of the heart. Its anterior or upper surface is rounded 
and convex, and forms the larger past of the front of the heart. Its posterior or 
under surface is flattened, rests upon the Diaphragm, and forms only a small part 
of the back of the heart. Its inner wall is formed by the partition between the 
two ventricles, the septum vmtriculorum, the surface of which is convex, and 
bulges into the cavity of the rigtit ventricle. Superiorly, the ventricle forms a 
conical prolongation, the infundibulum, or conus arteriosus, from which the 
pulmonary artery arises. The walls of the right ventricle are thinner than those 
of the left, the proportion between them being as i to z (Bizot). The wall is 
thickest at the base, and gradually becomes thinner towards the apex. The 
cavity, which equals that of the left ventricle, is capable of containing about two 
fluid ounces. 


To examine the interior, an incision should be made a little to the right of the anterior 
ventricular groove from the pulmonary artery to the apex of the heart, and should be 
carried up from thence along the right border of the ventricle, as far as the auriculo- 
ventricular opening. 


The following parts present themselves for examination : 


Openings 
Yalves . 


{ Auriculo-ventricular. 

Opening of the pulmonary artery, 
f Tricuspid. 

1 Semilunar. 


And a muscular and tendinous apparatus connected with the tricuspid valve : 


Column® came®. 


Chord® tendine®. 


The auriculo-ventricular orifice is the large oval aperture of communication 
between the auricle and ventricle. It is situated at the base of the ventricle, near 
the right border of the heart, and corresponds to the centre of the sternum 
between the third costal cartilages. The opening is about an inch in diameter,* 
oval from side to side, surrounded by a fibrous ring, covered by the lining mem- 
brane of the heart, and rather larger than the corresponding aperture on the left 
side, being sufficiently large to admit the ends of three fingers. It is guarded by 
the tricuspid valve. 

The opening of the pulmonary artery is circular in form, and situated at the 
summit of the conus arteriosus, close to the septum ventriculorum. It is placed 
on the left side of the auriculo-ventricular opening, upon the anterior aspect of 
the heart, and corresponds to the upper border of the third costal cartilage of the 
left side, close to the sternum. Its orifice is guarded by the pulmonary semilunar 
valves. 

The tricuspid valve consists of three segments of a triangular or trapezoidal 
shape, formed by a duplicator© of the lining membrane of the heart, strengthened 
by a layer of fibrous tissue, and containing, according to Kurschner and Senac, 
muscular fibres. These segments are connected by their bases to the auriculo- 
ventricular orifice, and by their sides with one another, so as to form a continuous 
ftTmnW membrane, which is attached round the margin of the auriculo-ventricular 
opening, their free margins and ventricular surfaces affording attachment to a 
number of delicate tendinous cords, the chordce tendmece. The largest and most 


* In the Pathological Transactions, vol. vi. p. up, Dr. Peacock has given some careful 
researches upon, the weight and dimensions of the heart in health and disease. He states 
as the result of his investigations, that, in the healthy adult heart, the right auncuio- 
ventricular aperture has a mean circumference of 54.4 lines, or 4$$ inches ; the lej 
auriculo-ventricular aperture a mean circumference of 44,3 lines, or 3|J inches; the P ui ' 
monte orifice of 40 lines, or 34$ inches ; and the aortic orifice of 35.3 lines, or 3/4- mcnes. 

the Msmmem of (fee taffies* varied greatly in different eases, the right aunculo- 
yeatricu Ur aperture havfef a range of from 45 to 60 lines, and the others ia the same 


ventricular * w* * *m tt 
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moveable segment is placed towards the left side of the anriculo-veniadcmlar 
opening : interposed between that opening and the pulmonary artery. Another 
segment corresponds to the front of the ventricle ; and a third to its posterior 
wall. The central part of each segment is thick and strong ; the lateral margins 
are thin and indented. The chordae tendineee are connected with the adjacent 
margins of the principal segments of the valve, and are further attached to each 
segment in the following manner : i . Three or four reach the attached margin of 
each segment, where they are continuous with the auriculo- ventricular tendinous 
ring. 2. Others, four to six in number, are attached to the central thickened part 
of each segment. 3. The most numerous and finest are connected with the mar- 
ginal portion of each segment. 

The colu/mnce ' camece are the rounded muscular col umn s which project from 
nearly the whole of the inner surface of the ventricle, excepting near the opening 
of the pulmonary artery. They may be classified, according to their mode of 
connection with the ventricle, into three sets. The first set merely form promi- 
nent ridges on the inner surface of the ventricle, being attached by their entire 
length on one side, as well as by their extremities. The second set are attached by 
their two extremities, but are free in the rest of their extent ; whilst the third set 
(colurrmce papillares ) , three or four in number, are attached by one extremity to the 
wall of the heart, the opposite extremity giving attachment to the chordae tendineee. 

The semilunar valves , three in number, guard the orifice of the pulmonary 
artery. They consist of three semicircular folds, formed by a duplicature of the 
lining membrane, strengthened by fibrous tissue. They are attached, by their 
convex margins, to the wall of the artery, * at its junction with the ventricle, the 
straight border being free, and directed upwards in the course of the vessel, 
against the sides of which the valve- flaps are pressed during the passage of the 
blood along the artery. The free margin of each is somewhat thicker than the 
rest of the valve, is strengthened by a bundle of tendinous fibres ; and presents, at 
its middle, a small projecting fibro- cartilaginous nodule, called corpus Arantii . 
From this nodule, tendinous fibres radiate through the valve to its attached 
margin, and these fibres form a constituent part of its substance throughout its 
whole extent, excepting two narrow lunated portions, placed one on either side of 
the nodule, immediately behind the free margin ; here, the valve is thin, and 
formed merely by the lining membrane. During the passage of the blood along 
the pulmonary artery, these valves are pressed against the sides of its cylinder, 
and the course of the blood along the tube is uninterrupted ; but during the 
ventricular diastole, when the current of blood along the pulmonary artery is 
checked, and partly thrown back by its elastic walls, these valves become imme- 
diately expanded, and effectually close the entrance of the tube. When the valves 
are closed, the lunated portions of each are brought into contact with one another 
by their opposed surfaces, the three fibro- cartilaginous nodules filling up the small 
triangular space that would be otherwise left by the approximation of the three 
semilunar folds. 

Between the semilunar valves and the commencement of the pulmonary artery 
are three pouches or dilatations, one behind each valve. These are the pulmonary 
sinuses (sinuses of Valsalva ). Similar sinuses exist between the semilunar valve# 
and the commencement of the aorta ; they are larger than the pulmonary sinuses. 
The blood, in its regurgitation towards the heart, finds its way into these sinuses, 
and so shuts down the valve-flaps, > 

The Left Auricle is rather smaller but thicker than the right, measuring about 


one line and a half; it consists, like the right, of two parts, a principal cavity or 
sinus, and an appendix auriculae. 

The sinus is cuboids! in form, and concealed in front by the pulmonaryarteiy 
and aorta ; internally, it is separated from the right auricle by the ^ 

larum 5 behind, it reoeives on each side the pulmonary veins, being fr$6in *the 

rest of its extent. , . 

The appendix aujnculw is somewhat constricted at it 
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it in longer, narrower, and more curved than that of the right aide, and its margins 
more deeply indented, presenting a kind of foliated appearance. Its direction is 
forwards and towards the right side, overlapping the root of the pulmonary 
artery. \ 

In order to examine its interior, a horizontal incision should be made alongf the attached 
border of the auricle to the ventricle j and from the middle of this, a second incision should 
be carried upwards. 

The following parts then present themselves for examination : 

The openings of the four pulmonary veins. 

Auriculo- ventricular opening. 

Musculi pectinati. 

The pulmonary veins , four in number, open, two into the right, and two into 
the left side of the auricle. The two left veins frequently terminate by a common 
opening. They are not provided with valves. 

353. — The Left Auricle and Ventricle laid open, 
the Anterior Walls of both being removed. 



The atmcufo-vmfoicular opening is the large oval aperture of communication 
between the auricle and ventricle. It is rather smaller than the corresponding 
opening on the opposite side. 

The mmmlipecimaM are fewer in number and smaller than on the right side ; 
they are confined to the inner surface of the appendix. 

On the inner surface of the septum auricularom may be seen a lunated impres- 
sion, bounded below by a crescentic ridge, the concavity of which is turned up- 
weacda. This depression is just above the fossa ovalis in the right auricle. 

The Imrt V'nim.mM is longer and more conical in shape than the right ven- 
fpda. part of the left side of the anterior surface of the heart, 

* considerable oart of its posterior surface. It also forms the apex of the 
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heart by its projection beyond the right ventricle. Its walls are much 
than those of the right ventricle, the proportion being as 2 to i (Bizot). They 
are also thickest in the broadest part of the ventricle, becoming gradually thinner 
towards the base, and also towards the apex, which is the thinnest part. 

Its cavity should be opened, by making an incision through its anterior wall along the 
left side of the ventricular septum, and carrying it round the apex and along its -posterior 
surface to the auriculo-ventricular opening. ^ 


The following parts present themselves for examination : 


Openings. ^ 


Auriculo-ventricular. 

Aortic. 

Chordae tendine©. 


Valves. 
Column© came©. 


f Mitral. 

\ Semilunar. 


The mriculo-ventricular opening is placed to the left of the aortic orifice, 
beneath the right auriculo-ventricular opening, opposite the centre of the sternum. 
It is a little smaller than the corresponding aperture of the opposite side ; and, 
like it, is broader in the transverse, than in the antero-posterior diameter. It is 
surrounded by a dense fibrous ring, covered by the lining membrane of the heart, 
and guarded by the mitral valve. 

The aortic opening is a small circular aperture, in front and to the right side of 
the auriculo-ventricular, from which it is separated by one of the segments of the 
mitral valve. Its orifice is guarded by the semilunar valves. Its position corre- 
sponds to the sternum, on a line with the lower border of the third left costal 
cartilage. 

The mitral valve is attached to the circumference of the auriculo-ventricular 
orifice, in the same way that the tricuspid valve is on the opposite side. It is 
formed by a duplicature of the lining membrane, strengthened by fibrous tissue, 
and contains a few muscular fibres. It is larger in size, thicker, and altogether 
stronger than the tricuspid, and consists of two segments of unequal size. The 
larger segment is placed in front, between the auriculo-ventricular and aortic 
orifices, and is said to prevent the filling of the aorta during the distension of the 
ventricle. Two smaller segments are usually found at the angle of junction of 
the larger. The mitral valve-flaps are furnished with chord© tendine© ; the mode 
of attachment of which is precisely similar to those on the right side ; but they 
are thicker, stronger, and less numerous. 

The semilunar valves surround the orifice of the aorta ; they are similar in 
structure, and in their mode of attachment, to those of the pulmonary artery. 
They are, however, larger, thicker, and stronger than those of the right side ; 
the lunulee are more distinct, and the corpora Arantii larger and more prominent. 
Between each valve and the cylinder of the aorta is a deep depression, the smus 
aortici (sinuses of Valsalva) ; they are larger than those at the root of the pulmo- 
nary artery. 

The columnce camece admit of a subdivision into three sets, like those upon 
the right side ; but they are smaller, more numerous, and present a dense inter- 
lacement, especially at the apex, and upon the posterior wall. Those attached by 
one extremity only, the musculi papillares , are two in number, being connected 
one to the anterior, the other to the posterior wall ; they are of large size, and 
terminate by free rounded extremities, from which the chord© tendine© arise. 

The Endocardium is the serous membrane which lines the internal surface of 
the heart ; it assists in forming the valves by its reduplications, and is continuous 
with the lining membrane of the great blood-vessels. It is a thin, smooth, trans- 
parent membrane, giving to the inner surface of the heart its glistening appear- 
ance. It is more opaque on the left, than on the right side of the heart, thicker 
in the auricles than in the ventricles, and thickest in the left auricle. It JJS t hin 
on the musculi pectinati, and on the column© carne© ; but thicker on fiie Bmooth 
part of the auricular and ventricular walls, and on the tips of ihe 
papillares. ■ • ’ ' 
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Structure. The heart oonsista of muscular fibres, and of fibrous rings which 
serve for their attachment. 

The fibrous rings surround the auriculo- ventricular and arterial orifices: they 
are stronger upon the left, than on the right side of the heart. The aurienlo- 
ventricular Tings serve for the attachment of the muscular fibres of the auricles 
and ventricles, and also for the mitral and tricuspid valves ; the ring on the left 
side is closely connected, by its right margin, with the aortic arterial ring. Between 
these and the right anriculo- ventricular ring, is a fibro- cartilaginous mass ; and in 
some of the larger animals, as the ox and elephant, a portion of bone. 

The fibrous rings surrounding the arterial orifices, serve for the attachment of 
the great vessels and semilunar valves. Each ring receives, by its ventricular 
margin, the attachment of the muscular fibres of the ventricles ; its opposite 
margin presents three deep semicircular notches, within which the middle coat 
of the artery (which presents three convex semicircular segments) is firmly fixed ; 
the attachment of the artery to its fibrous ring being strengthened by the thin 
cellular coat and serous membrane externally, and by the endocardium within. 
It is opposite the margins of these semicircular notches, in the arterial rings, that 
the endocardium, by its reduplication, forms the semilunar valves, the fibrous 
structure of tbe ring being continued into each of the segments of the valve at 
this part. The middle coat of the artery in this situation is thin, and the sides of 
the vessel dilated to form the sinuses of Yalsalva. 

The muscular structure of the heart consists of bands of fibres, which present 
an exceedingly intricate interlacement. They are of a deep red colour, and marked 
with transverse striae. 

The muscular fibres of the heart admit of a subdivision into two kinds : those 
of the auricles, and those of the ventricles ; which are quite independent of one 
another. 

Fibres of the auricles. These are disposed in two layers : a superficial layer 
common to both cavities, and a deep layer proper to each. The superficial fibres 
are more distinct on the anterior surface of the auricles, across the bases of which 
they r un in a transverse direction, forming a thin, but incomplete, layer. Some 
of these fibres pass into tbe septum auricularum. Tbe internal or deep fibres 
proper to each auricle consist of two sets, looped, and annular fibres. The looped 
fibres pass upwards over each auricle, being attached by both extremities to the 
corresponding auriculo- ventricular rings, in front and behind. The annular fibres 
snrround the whole extent of the appendices auriculae, and are continued upon 
the walls of the venae cavae and coronary sinus on the right side, and upon the 
pulmonary veins on the left side, at their connection with the heart. In the 
appendices, they interlace with the longitudinal fibres. 

Fibres of the ventricles. These, as in the auricles, are disposed in layers, some 
of which are common to both ventricular cavities, whilst others belong exclusively 
to one ventricle, the latter being chiefly found towards the base of the heart. 
The greater majority of these fibres are connected by both ends with the auriculo- 
ventricular fibrous rings, either directly or indirectly through the chordae ten- 
dineae ; some, however, are attached to the fibrous rings surrounding the arterial 
orifices. 


The superficial fibres are either longitudinal, or more commonly oblique or 
spiral in their direction, and towards the apex are arranged in the form of twisted 
loops ; the deeper fibres are circular. • 

The spiral fibres are disposed in layers of various degrees of thickness : the 
most superficial, on the front of the ventricles, run obliquely from right to left, 
an& from above downwards. On the back of the ventricles they are directed more 
^ttfaally, and pass from left to right. 

! v™ superficial fibres coil inwards at the apex of the heart, round which 
wey are arranged in a whorl-like form, called the vortex, dipping beneath the 
cf the deeper and shorter layers. If these fibres are oarefully uncoiled, m 
# heart boiled,the cavity of the left, and then that of the right ven? 
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tricle, will be exposed at this point. The layers of fibres successively met with 
have a similar arrangement ; the more superficial and longer turning inwards, and 
including the deeper and shorter bands. All these fibres ascend and spread out 
upon the inner surface of the ventricles, forming the walls, the septum, and the 
musculi papillares, which project from these cavities ; and they are finally inserted 
into the auriculo-ventricular fibrous rings directly, or, indirectly, through the 
chordae tendineae. Of these spiral fibres, some enter at’the interventricular furrows, 
and surround either ventricle singly ; others pass across the furrows and embrace 
both cavities. On tracing those which form the vortex back into the interventri- 
cular septum, they are found to be interlaced with similar fibres from the right 
ventricle, and ascend vertically upon the right side of the septum, as far as its base, 
in the form of a long and broad band. 

Circular fibres. The circular fibres are situated deeply in the substance of 
the heart ; towards the base they enter the anterior and posterior longitudinal 
furrows, so as to include each cavity singly, or, passing across them, surround both 
ventricles, more fibres passing across the posterior than the anterior furrow. They 
finally ascend in the substance of the ventricle, to be inserted into the fibrous rings 
at its base. 

Vessels and Nerves . The arteries supplying the heart, are the anterior and 
posterior coronary (p. 333). 

The veins accompany the arteries, and terminate in the right auricle. They are 
the great cardiac vein, the small, or anterior cardiac veins, and the vence cordis 
mininue ( venae Thebesii) (p. 450). 

The lymphatics terminate in the thoracic and right lymphatic ducts. 

The nerves are derived from the cardiac plexuses, which are formed partly from 
the spinal, and partly from the sympathetic system. They are freely distributed 
both on the surface, and in the substance of the heart ; the separate filaments being 
furnished with small ganglia.* 

Peculiarities in the Vascular System of the Fcetus. 

The chief peculiarities in the heart of the foetus, are the direct communication 
between the two auricles through the foramen ovale, and the large size of the 
Lustachian valve. There are also several minor peculiarities. Thus, the position 
of the heart is vertical until the fourth month, when it commences to assume an 
oblique direction. Its size is also very considerable, as compared with the body, 
the proportion at the second month being as 1 to 50: at birth it is as 1 to 1 20: whilst, 
in the adult, the average is about 1 to 1 60. At an early period of foetal life, the 
auricular portion of the heart is larger than the ventricular, the right auricle being 
more capacious than the left ; but, towards birth, the ventricular portion becomes 
the larger. The thickness of both ventricles is, at first, about equal ; but, towards 
birth, the left becomes much the thicker of the two. 

The foramen ovale is situated at the lower and back part of the septum auricu- 
larum, forming a co mmuni cation between the auricles. It attains its greatest size 
at the sixth month. 

The Eustachian valve is developed from the anterior border of the inferior vena 
cava, at its entrance into the auricle. It is directed upwards on the left side of the 
opening of this vein, and serves to direct the blood from the inferior vena cava 
through the foramen ovale into the left auricle. » 

The peculiarities in the arterial system of the foetus are the communication 
between the pulmonary artery and descending part of the arch of the aortal, by 
means of the ductus arteriosus, and the communication between the internal I&M 3 
arteries and the placenta, by means of the umbilical arteries. * 

The ductus arteriosus is a short tube, about half an inch in length at birth, 

* For full and accurate descriptions of the nerves and ganglia of the heart, the sfcadeat 
is referred to Dr. R. Lee’s papers on the subject. > 
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and of the diameter of a goose-quill. In the early condition, it forme the con- 
tinuation of the pulmonary artery, and opens into the arch of the aorta, just below 
the origin of the left subclavian artery ; and so conducts the chief part of the blood 
from the right ventricle into the descending aorta. When the branches of the 
pulmonary artery have become larger relatively to the ductus arteriosus, the latter is 
chiefly connected to the left pulmonary artery ; and the fibrous cord, which is all 

354. —Plan of the Foetal Circulation. 
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.that remains of the ductus arteriosus in later life, will be found to be attached to 
the root of that vessel. 

The umbilical , or hypogastric arteries , arise from the internal iliacs, in addition 
to the branches given off from those vessels in the adult. Ascending along the 
sides of the bladder to its fundus, they pass out of the abdomen at the umbilicus, 
and are continued along the umbilical cord to the placenta, coiling round the 
umbilical vein. They return to the placenta the blood which has circulated in 
the system of the foetus. 

The peculiarity in the venous system of the foetus is the communication 
established between the placenta, and the liver and portal vein, through the umbi- 
lical vein, and with the inferior vena cava by the ductus venosus. 

Fcetal Circulation. 

The arterial blood destined for the nutrition of the foetus, is carried from the 
placenta to the foetus, along the umbilical cord, by the umbilical vein. The 
umbilical vein enters the abdomen atthe umbilicus, and passes upwards along the 
free margin of the suspensory ligament of the liver, to the under surface of that 
organ, where it gives off two or three branches to the left lobe, one of which is 
of large size ; and others to the lobus quadratus and lobus Spigelii. At the 
transverse fissure, it divides into two branches ; of these, the larger is joined by 
the portal vein, and enters the right lobe : the smaller branch continues onwards, 
under the name of the ductus venosus, and joins the left hepatic vein at the point 
of junction of that vessel with the inferior vena cava. The blood, therefore, which 
traverses the umbilical vein, reaches the inferior cava in three different ways. 
The greater quantity circulates through the liver with the portal venous blood, 
before entering the vena cava by the hepatic veins : some enters the liver directly, 
and is also returned to the inferior cava by the hepatic veins : the smaller quantity 
passes directly into the vena cava, by the junction of the ductus venosus with the 
left hepatic vein. 

In the inferior cava, the blood carried by the ductus venosus and hepatic veins, 
becomes mixed with that returning from the lower extremities and viscera of the 
abdomen. It enters the right auricle, and, guided by the Eustachian valve, passes 
through the foramen ovale into the left auricle, where it becomes mixed with a 
small quantity of blood returned from the lungs by the pulmonary veins. From 
the left auricle it passes into the left ventricle ; and, from the left ventricle, into 
the aorta, from whence it is distributed almost entirely to the head and upper 
extremities, a small quantity being probably carried into the descending aorta. 
From the head and upper extremities, the blood is returned by the branches of 
the superior vena cava to the right auricle, where it becomes mixed with a small 
portion of the blood from the inferior cava. From the right auricle, it descends 
over the Eustachian valve into the right ventricle ; and, from the right ventricle, 
passes into the pulmonary artery. The lungs of the foetus being solid, and almost 
impervious, only a small quantity of the blood of the pulmonary artery is distri- 
buted to them, by the right and left pulmonary arteries, which is returned by the 
pulmonary veins to the left auricle : the greater part passes through the ductus 
arteriosus into tlie commencement of the descending aorta, where it becomes 
mixed with a small quantity of blood transmitted by the left ventricle into the 
aorta. Along this vessel it descends to supply the lower extremities and viscera 
of the abdomen and pelvis, the chief portion being, however, conveyed by the 
umbilical arteries to the placenta. 

From the preceding account of the circulation of the blood in the foetus, it will 
be seen : 

1. That the placenta serves the double purpose of a respiratory and nutritive 
organ, receiving the venous blood from the foetus, and returning it again reoxy- 
genated, and charged with additional nutritive material. 

2. That nearly the whole of the blood of the umbilical vein travels the Ever 

XX f " ' 
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before entering the inferior cava ; hence the large size of this organ, especially at 
an early period of foetal life. % . 

3. That the right auricle fa the^point of meeting of a double current, the blood 
in the inferior cava being guided by the Eustachian valve into the left auricle, 
whilst that in the superior xava descends into the right ventricle. At an early 
period of foetal life, it is highly probable that the two streams are quite distinct ; 
for the inferior cava opens almost directly into the left auricle, and the Eusta- 
chian valve would exclude the current along the vein from entering the right 
ventricle. At a later period, as the separation between the two auricles becomes 
tnoVCi distinct, it seems probable that some mixture of the two streams must tako 
place. 

4. The blood carried from the placenta to the foetus by the umbilical vein, 
mixed with the blood from the inferior cava, passes almost directly to the arch 
of the aorta, and is distributed by the branches of that vessel to the head and 
upper extremities ; hence the large size and perfect development of those parts at 
birth. 

5. The blood contained in the descending aorta, chiefly derived from that which 
has already circulated through the head and limbs, together with a small quantity 
from the left ventricle, is distributed to the lower extremities : hence the small 
size and imperfect development of these parts at birth. 

Changes in the Vascular System at Birth. 

At birth, when respiration is established, an increased amount of blood from 
the pulmonary artery passes through the lungs, which now perform their office as 
respiratory organs, and, at the same time, the placental circulation is cut off. 
The foramen ovale becomes gradually closed-in by about the tenth day after birth, 
a valvular fold rises up on the left side of its margin, and ultimately above its 
upper part ; this valve becomes adherent to the margins of the foramen for the 
greater part of its circumference, but, above, a valvular opening is left between 
the two auricles, which sometimes remains persistent. 

The ductus arteriosus begins to contract immediately after respiration is estab- 
lished, becomes completely closed from the fourth to the tenth day, and ultimately 
degenerates into an impervious cord, which serves to connect the left pulmonary 
artery to the concavity of the arch of the aorta. 

Of the umbilical or hypogastric arteries , the portion continued on to the bladder 
from the trunk of the corresponding internal iliac remains pervious, as the superior 
vesical artery ; and the part between the fundus of the bladder and the umbilicus 
becomes obliterated between the second and fifth days after birth, and forms the 
anterior true ligament of the bladder. 

The urnbilical vein and ductus veuosus become completely obliterated between 
the second and fifth days after birth, and ultimately dwindle to fibrous cords ; the 
former becoming the round ligament of the liver, the latter, the fibrous cord, 
which, in the adult, may be traced along the fissure of the ductus venosus. 



Organs of Voice and Respiration. 


The Larynx* 


T HE LARYNX is the organ of voice, placed at the upper part of the air-passage. 

It is situated between the trachea and base of the tongue, at the upper and 
fore part of the neck, where it forms a considerable projection in the middle line. 
On either side of it lie the great vessels of the neck ; behind, it forms part of 
the boundary of the pharynx, and is covered by the mucous membrane lining that 
cavity. 

The Larynx is narrow and cylindrical below, but broad above, where it presents 
the form of a triangular box, flattened behind and at the sides, whilst in front it 
is bounded by a prominent vertical ridge. It is composed of cartilages, which are 
connected together by ligaments and moved by numerous muscles : the interior is 
lined by mucous membrane, and supplied with vessels and nerves. 

The Cartilages of the larynx are nine in number, three single, and three pairs : 


Thyroid. 

Cricoid. 

Epiglottis. 


Two Arytenoid. 

Two Cornicula Laryngis. 
Two Cuneiform. 


The Thyroid (Ovpeoc, a shield ) is the largest cartilage of the larynx. It consists 
of two lateral lamellse or alee, united at an acute angle in front, forming a vertical 

projection in the middle line, which is 


355. — Side View of the Thyroid and 
Cricoid Cartilages. 


A 

prominent above, and called the pomu/m 
Adami. This projection is subcutaneous, 
more distinct in the male than in the 
female, and occasionally separated from 
the integument by a bursa mucosa. 

Each lamella is quadrilateral in form. 
Its outer surface presents an oblique 
ridge, which passes downwards and for- 
wards from a tubercle, situated near the 
root of the superior cornu. This ridge 
gives attachment to the Sternothyroid 
and Thyro-hyoid muscles ; the portion of 
cartilage included between it and the 
posterior border, to part of the Inferior 
constrictor muscle. 

The inner surface of each ala is smooth,^ 
concave, and covered by mucous membrane 
above and behind ; but in front, in the re- 
ceding angle formed by their junction, is 
attached the epiglottis, the true and false 
chord® vocales, the Thyro-arytenoid* and 
Thyro-epiglottidean muscles. 

The upper border of the thyroid card- ' 
lage is deeply notched in the middle line, 
immediately above the pomum Adami, 
„ Mm rt. It i. sligMy COM-- Tbicboricr give, 
mt its whole extent to the thyro-hyoid membrane. 

XX 2 
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Tlie lower border is connected to the cricoid cartilage, in the median line, by the 
crico-thyroid membrane ; and, on each side, by the Crico-thyroid muscle. 

The posterior borders , thick and rounded, terminate, above, in the superior cornua ; 
and, below, in the inferior cornua. The two superior cornua are long and narrow, 
directed backwards, upwards, and inwards ; and terminate in a conical extremity, 
which gives attachment to the thyro-hyoid ligament. The two inferior cornua are 
short and thick; they pass forwards and inwards, and present, on their inner 
surfaces, a small, oval, articular facet for articulation with the side of the cricoid 
cartilage. The posterior border receives the insertion of the Stylo-pharyngeus and 
Palato-pharyngeus muscles on each side. 

The Cricoid Cartilage is so 


called from its resemblance to 
a signet ring (i^akoc, a ring). 


356. — The Cartilages of the Larynx. 
Posterior View. 


It is smaller but thicker and 


Stronger than the thyroid carti- 
lage, and forms the lower and 
back part of the cavity of the 
larynx. 

Its anterior half is narrow, 
convex, affording attachment in 
front and at the sides to the 
Crico-thyroid muscles, and, be- 
hind those, to part of the Inferior 
constrictor. 

Its posterior half is very broad, 
both from side to side and from 
above downwards ; it presents in 
the middle line a vertical ridge 
for the attachment of the longi- 
tudinal fibres of the oesophagus ; 
and on either side a broad depres- 
sion for the Crico-arytsenoideus 
posticus muscle. 

At the point of junction of 
the two halves of the cartilage 
on either side, is a small round 
elevation, for articulation with 
the inferior cornu of the thyroid 
cartilage. 

The lower border of the cricoid 
cartilage is horizontal, and con- 
nected to the upper ring of the 
trachea by fibrous membrane. 






Its upper border is directed ob- 
liquely upwards and backwards, 
owing to the great depth of its ****** 0 / 

posterior surface. It gives at- 
tachment, in front, to the crico- 

thyroid membrane ; at the sides, JB 

to part of the same membrane * r*yr*** <r* 
and to the lateral Crico-ary tenoid 
muscle; behind, the highest point 

°f the upper border is surmounted on each side by a smooth oval surface, for 
orfrcalationwith the arytenoid cartilage. Between the articular surfaces is a slight 
attachment of part of the Arytsenoideus muscle. 

JWK.- MUftMQ rf tiie cricoid cartilage is smooth, and lined by mucous 
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The Arytenoid Cartilages are so called from the resemblance they bear, when 
approximated, to the month of a pitcher ( apvrcuva , a pitcher). They are two in 
number, and situated at the upper border of the cricoid cartilage, at the back of 
the larynx. Each cartilage is pyramidal in form, and presents for examination 
three surfaces, a base, and an apex. 

The posterior surface is triangular, smooth, concave, and lodges part of the 
Arytenoid muscle. 

The aMterior surface , somewhat convex and rough, gives attachment to the 
Thyro- arytenoid muscle, and to the false vocal cord. 

The internal surface is narrow, Bmooth, and flattened, covered by mucous 
membrane, and lies almost in apposition with the cartilage of the opposite side. 

The base of each cartilage is broad, and presents a concave smooth surface, for 
articulation with the cricoid cartilage. Of its three angles, the external is short, 
rounded, and prominent, receiving the insertion of the posterior and lateral Crico- 
arytenoid muscles. The anterior angle, also prominent, but more pointed, gives 
attachment to the true vocal cord. 

The apex of each cartilage is pointed, curved backwards and inwards, and 
surmounted by a small conical-shaped, cartilaginous nodule, comiculum laryngis 
(cartilage of Santorini). This cartilage is sometimes* united to the arytenoid, and 
serves to prolong it backwards and inwards. To it is attached the aryteno- 
cpiglottidean fold. 

The cuneiform cartilages (cartilages of Wrisberg) are two small, elongated, 
cartilaginous bodies, placed one on each side, in the fold of mucous membrane 
which extends from the apex of the arytenoid cartilage to the side of the epiglottis 
(ary teno~ epiglottidean fold ) ; they give rise to small whitish elevations on the 
inner surface of the mucous membrane, just in front of the arytenoid cartilages. 

The epiglottis is a thin lamella of fibro- cartilage, of a yellowish colour, shaped 
like a leaf, and placed behind the tongue in front of the superior opening of 
the larynx. During respiration, its direction is vertically upwards, its free 
extremity curving forwards towards the base of the tongue ; but when the larynx 
is drawn up beneath the base of the tongue during deglutition, it is carried 
downwards and backwards, so as to completely close the opening of the larynx. 
Its free extremity is broad and rounded ; its attached end is long and narrow, 
and connected to the receding angle between the two alae of the thyroid cartilage, 
just below the median notch, by a long, narrow, ligamentous band, the thyro- 
epiglottic ligament It is also connected to the posterior surface of the body of 
the hyoid bone, by an elastic ligamentous band, the hyo-epiglottic ligament. 

Its anterior or lingual swface is curved forwards towards the tongue, and 
covered by mucous membrane, which is reflected on to the sides and base of 
the organ, forming a median and two lateral folds, the glosso - epig lottidean 
ligaments . 

Its posterior or laryngeal surface is smooth, concave from side to side, convex 
from above downwards, and covered by mucous membrane ; when this is removed, 
the surface of the cartilago is seen to be studded with a number of small mucous 
glands, whiph are lodged in little pits upon its surface. To its sides the aryteno- 


epiglottidean folds are attached. 

Structure. The epiglottis, cuneiform cartilages, and cornicula laryngis are 
composed of yellow cartilage, which shows little tendency to ossification ; but the 
other cartilages resemble in structure the costal cartilages, becoming more or less 

Ligaments. The ligaments of the larynx are extrinsic, i.e. those connecting the 
thyroid cartilage with the os hyoides ; and intrinsic , those which connect the 
several cartilaarmous segments to each other. . „ , . , 

The ligaments connoting the thyroid cartilage with 
three in number; the thyro-hyoid membrane, and the two lateral thjro-hyoid 

The thyro-hyoid membrane is a broad, fibro-elastic, 
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below to the upper border of the thyroid cartilage, and above to the upper border 
of the inner surface of the hyoid bone ; being separated from the posterior surface 
of the hyoid bone by a synovial bursa. It is thicker in the middle line than 
at either Bide, in which situation it is pierced by the superior laryngeal vessels 
and nerve. 

The two lateral thyro-hyoid ligaments are rounded, elastic cords, which pass 
between the superior cornua of the thyroid cartilage, and the extremities of the 
greater cornua of the hyoid bone. A small cartilaginous nodule ( cartilago triticea ) , 
sometimes bony, is found in each. 

The ligaments connecting the thyroid cartilage to the cricoid are also three in 
number ; the crico- thyroid membrane, and the capsular ligaments and synovial 
membrane. 

The crico-thyroid membrane is composed mainly of yellow elastic tissue. It 
is of triangular shape ; thick in front, where it connects together the contiguous 
mar gins of the thyroid and cricoid cartilages ; thinner at each side, where it 
extends from the superior border of the cricoid cartilage, to the inferior margin of 
the true vocal cords, with which it is closely united in front. 

The anterior portion of the crico-thyroid membrane is convex, concealed on 
each side by the Crico-thyroid muscle, subcutaneous in the middle line, and 
crossed horizontally by a small anastomotic arterial arch, formed by the junction 
of the two crico-thyroid arteries. 

The lateral portions are lined internally by mucous membrane, and covered by 


the lateral Crico-arytenoid and Thyro-arytenoid muscles. 

A capsular ligament encloses the articulation of the inferior cornu of the 
thyroid with the cricoid cartilage on each side. The articulation is lined by 
synovial membrane. 

The ligaments connecting the arytenoid cartilages to the cricoid, are two thin 
and loose capsular ligaments connecting together the articulating surfaces lined 
internally by synovial membrane, and strengthened behind by a strong posterior 
crico-arytenoid ligament, which extends from the cricoid to the inner and back 
part of the base of the arytenoid cartilage. 

The ligaments of the epiglottis are the hyo- epiglottic, the thyro- epiglottic, and 
the three glosso-epiglottic folds of mucous membrane which connect the epiglottis 
to the sides and base of the tongue. The latter have been already described. 

The hyo-epiglottic ligament is an elastic fibrous band, which extends from the 


anterior surface of the epi- 
glottis, near its apex, to the 
posterior surface of the body 


357. — The Larynx and adjacent parts, 
seen from above. 
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of the hyoid bone. jjytmnd 

The thyro- epiglottic liga- 
ment is a long, slender, elastic 
cord, which connects the apex 
of the epiglottis with the 
receding angle of the thyroid 
cartilage, immediately beneath 
the median notch, above the 
attachment of the vocal cords. 

Interior of the Larynx. 

The superior aperture of the 
larynx (fig. 357) is a triangu- 
lar or cordiform opening, wide 
in front, narrow behind, and 
sloping obliquely downwards 
and backwards. It is bounded 
in front by the epiglottis; 

and the oomicula larvucns : wnd laterally* by a fold of mucous 
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membrane, enclosing ligamentous and muscular fibres, stretched between the sides 
of the epiglottis and the apex of the arytenoid cartilage : these are the aryteno- 
epiglottidean folds, on the margins of which the cuneiform cartilages form a more 
or less distinct whitish prominence. 

* The cavity of the larynx extends from the aperture behind the epiglottis to the 
lower border of the cricoid cartilage. It is divided into two parts by the pro- 
jection inwards of the vocal cords, and Thyro-arytenoid muscles ; between the two 
cords is a long and narrow triangular fissure or chink, the glottis , or rima glottidis , 
The portion of the cavity of the larynx above the glottis, is broad and triangular 
in shape above, and corresponds to the interval between the alee of the thyroid 
cartilage ; the portion below the glottis is at first of an elliptical, and lower down 
of a circular form. 

* The glottis (rima glottidis) is the interval between the inferior, or true, vocal 
cords. The two superior or false vocal cords are placed above the latter, and are 
formed almost entirely by a folding inwards of the mucous membrane ; whilst the 
two inferior or true vocal cords are thick, strong, and formed partly by mucous 
membrane, and partly by ligamentous fibres. Between the true and false vocal 
cords, on each side, is an oval depression, the sinus, or ventricle of the larynx , 
which leads upwards, on the outer side of the superior vocal cord, into a ceecal 
pouch of variable size, the sacculus laryngis . 

« The rima glottidis is the narrow fissure or chink between the inferior or true 
vocal cords. It is the narrowest part of the cavity of the larynx, and corre- 
sponds to the lower level of the arvte* 

o i: i cj t „ — — „ r J 


rr r measures rather less than an inch, its 

breadth, when dilated, varying at its 
widest part from a third to half an 
\ inch. In the female, these measure- 

l§ jm'$l H ments are less by two or three lines. 

The form of the glottis varies. In its 
. j| half- closed condition, it is a narrow 

fissure, a little enlarged and rounded 
— behind. In quiet breathing, it is widely 

I I vytns'd open, somewhat triangular, the base of 

the triangle directed backwards, and 
corresponding to the space between 
the separated arytenoid cartilages. In 
t*"**"** forcible expiration, it is smaller than 

during inspiration. When sound is 
produced, it is more narrowed, the 
J margins of the arytenoid cartilages 

being brought into contact, and the 
i edges of the vocal cords approximated 

and made parallel, the degree of ap- 
proximation and tension corresponding 
to the height of the note produced.* 

so called because they are not directly 
concerned in the production of the 
Xr'fxe.cAta. vo i ce) are two folds of mucous mem- 

brane, enclosing a delicate narrow 
fibrous band, the superior thyro-arytenoid ligament. This li^ment consi^s of a 
thin baud of elastictissue, attached in front to the angle of the thyroid callage 
belowthe epiglottis, and behind to the anterior surface of the arytenoid cartilage. 

* On a oiiorua fh ft crlottis in the various conditions of breathing and speaking, see 
' <*■! »• *• **■*- *"*; 
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The lower border of this ligament, enclosed in mucous membrane, forms a free 
crescentic margin, which constitutes the upper boundary of the ventricle of the 
larynx. 

The inferior or true vocal , cords, so called from their being concerned in the 
production of sound, are two strong fibrous bands (i inferior thyro-arytenoid liga- 
ments ), covered on their surface by a thin layer of mucous membrane. Each 
ligament consists of a band of yellow elastic tissue, attached in front to the de- 
pression between the two alee of the thyroid cartilage, and behind to the anterior 
angle of the base of the arytenoid. Its lower border is continuous with the thin 
lateral part of the crico-thyroid membrane. Its upper border forms the lower 
boundary of the ventricle of the larynx. Externally, the Thyro-arytsenoideus 
muscle Hes parallel with it. It is covered internally by mucous membrane, which 
is extremely thin , and closely adherent to its surface. 

#The ventricle of the larynx is an oblong fossa, situated between the superior and 
inferior vocal cords on each side, and extending nearly their entire length. This 
fossa is bounded above by the free crescentic edge of the superior vocal cord ; below, 
by the straight margin of the true vocal cord ; externally, by the corresponding 
Thyro-aryteenoideus muscle. The anterior part of the ventricle leads up by a 
narrow opening into a csecal pouch of mucous membrane of variable size, called 
the laryngeal pouch. 

, The sacculus laryngis , or laryngeal pouch, is a membranous sac, placed between 
the superior vocal cord and the inner surface of the thyroid cartilage, occasionally 
extending as far as its upper border ; it is conical in form, and curved slightly 
backwards, like a Phrygian cap. On the surface of its mucous membrane are tho 
openings of sixty or seventy small follicular glands, which are lodged in the 
submucous areolar tissue. This sac is enclosed in a fibrous capsule, continuous 
below with the superior thyro-arytenoid ligament ; its laryngeal surface is covered 
by the Aryteeno-epiglottideus inferior muscle ( Compressor sacculi laryngis , Hilton) ; 
whi ls t its exterior is covered by the Thyro-epiglottidens muscle. These muscles 
compress the sacculus laryngis, and discharge the secretion it contains upon the 
chordae vocales, the surfaces of which it is intended to lubricate. 

Muscles. The intrinsic muscles of the larynx are * eight in number ; five of 
whieh are the muscles of the chordae vocales and rima glottidis ; three are con- 
nected with the epiglottis. 

The five muscles of the chordae vocales and rima glottidis are the 
Crico-thyroid. Arytaenoideus. 

Crico-arytaenoideus posticus. Thyro-arytaenoideus. 

Crico-ary teenoideus lateralis. 

The Crico-thyroid is triangular in form, and situated at the fore part and side 
of the cricoid cartilage. It arises from the front and lateral part of the cricoid 
cartilage ; its fibres diverge, passing obliquely upwards and outwards, to be in- 
serted into the lower and inner borders of the thyroid cartilage, from near tho 
median line in front, as far back as the inferior cornu. 

The inner borders of these two muscles are separated in the middle line by a 
triangular interval, occupied by the crico-thyroid membrane. 

The Crico-arytcerioideus posticus arises from the broad depression occupying each 
lateral half of the posterior surface of the cricoid cartilage ; its fibres pass upwards 
and outwards, and converge to be inserted into the outer angle of the base of the 
arytenoid cartilage. The upper fibres are nearly horizontal, the middle oblique, 
and the lower almost vertical* 


Dr. Merkel of Leipsic has lately described a muscular slip which occasionally extends 
between the outer border of the posterior surface of the cricoid cartilage, and the posterior 
margin of the inferior cornu of the thymid ; this, be calls the 1 Musculus kerato-cricoideus. 
It u not found in every larynx, and when present exists usually only on one side, but w 
warionally found on both sides. Mr. Turner (Edinburgh Medium Journal, Feb. i860) states 
** M*,te a ibout 0 m casein five. Its action is to fix the lower horn of the thyroid 
^wnwa^q, opposing in some measure the part of the crico-thyroia 
to the tstinflv menriti of the horn. 
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The Crico-cvrytcmoideus lateralis is smaller than the preceding, and of an 
oblong form. It arises from the upper border of the side of the cricoid cartilage, 

and, passing obliquely upwards and 


3 59.— Muscles of Larynx. Side View. 
Right Ala of Thyroid Cartilage removed. 


C t micul a 


Articular yk " 

Cornu of 
Thyroid Cart 



-Interior of the Larynx, seen from above. 
(Enlarged.) 


backwards, is inserted into the outer 
angle of the base of the arytenoid 
cartilage, in front of the preceding 
muscle. 

The Thyro-cvrytcenoideus is a 
broad, flat muscle, which lies parallel 
with the outer side of the true vocal 
cord. It arises in front from the 
lower half of the receding angle of 
the thyroid cartilage, and from the 
crico-thyroid membrane. Its fibres 
pass horizontally backwards and 
outwards, to be inserted into the 
base and anterior surface of the 
arytenoid cartilage. This muscle 
consists of two fasciculi. The m- 
ferior , the thicker, is inserted into 
the anterior angle of the base of the 
arytenoid cartilage, and into the ad- 
jacent portion of its anterior surface ; 
it lies parallel with the true vocal 
cord, to which it is occasionally 
adherent. The superior fasciculus, 
the thinner, is inserted into the 
anterior surface and outer border of 
the arytenoid cartilage above the 
preceding fibres ; it lies on the outer 
side of the sacculus laryngis, imme- 
diately beneath its mucous lining. 

The Arytwnoideus is a single 
muscle, filling up the posterior con- 
cave surface of the arytenoid carti- 
lages. It arises from the posterior 



surface and outer border of one 
arytenoid cartilage, and is inserted 
into the corresponding parts of the 
opposite cartilage. It consists of 
three planes of fibres : two oblique, 
and one transverse. The oblique 
fibres , the most superficial, form 
two f as ciculi, which pass from the 
base of one cartilage to the apex of 
the opposite one. The transverse 
fibres , the deepest and most nume- 
rous, pass transversely across be- 
tween the two cartilages ; hence the 
Aryteenoideus was formerly con- 
sidered as several muscles, under 
the names of transversi and obMqui. 
A few of the oblique fibres are oc- 
casionally continued round the outer 
margin of the cartilage, and blend 
with the Thyro-arytenoid or the 
Aryteeno-epiglottideus muscle. 
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The muscles of the epiglottis are, the 

Thyro-epiglottideus. 

Aiyteeno-epiglottideus superior. 

Aiytmno-epiglottideus inferior. 

The Thyro-epiglottideus is a delicate fasciculus, which arises from the inner 
surface of the thyroid cartilage, just external to the origin of the Thyro-arytenoid 
muscle, and spreading out upon the outer surface of the sacculus laryngis, some 
of its fibres are lost in the aryteno-epiglottidean fold, whilst others are continued 
forwards to the margin of the epiglottis {Depressor epiglottidis) . 

The Arytoeno-epiglottideas superior consists of a few delicate muscular fasciculi, 
which arise from the apex of the arytenoid cartilage, and become lost in the fold 
of mucous membrane extending between the arytenoid cartilage and side of the 
epiglottis {ary teno- epiglottidean folds). 

The AryUcno-epiglottideus inferior {Compressor sacculi laryngis , Hilton) arises 
from the arytenoid cartilage, just above the attachment of the superior vocal cord ; 
passing forwards and upwards, it spreads out upon the inner and upper part of 
the sacculus laryngis, and is inserted, by a broad attachment, into the margin of 
the epiglottis. This muscle is separated from the preceding by an indistinct 
areolar interval. 

Actions. In considering the action of the muscles of the larynx, they may be 
conveniently divided into two groups, viz. : I . Those which open and close the 
glottis. 2. Those which regulate the degree of tension of the vocal cords. 

i. The muscles which open the glottis are the Crico-aryteenoidei postici ; and 
those which close it, are the Arytmnoideus, and the Crico-arytaenoidei laterales 
2. The muscles which regulate the tension of the vocal cords are, the Crico-thy- 
roidei, which tense and elongate them ; and the Thyro-aryttenoidei, which relax 
and shorten them. The Thyro-epiglottideus is a depressor of the epiglottis, and 
the Arytceno-epiglottidei constrict the superior aperture of the larynx, compress 
the sacculi laryngis, and empty them of their contents. 

The Crico-arytanoidei postici separate the chord® vocales, and, consequently, open the 
glottis, by rotating the base of the arytenoid cartilages outwards and backwards ; so that their 
anterior angles, and the ligaments attached to them, become widely separated, the vocal 
cords, at the same time, being made tense. 

The Crico-aryteenoidei laterales close the glottis, by rotating the base of the arytenoid 
cartilages inwards, so as to approximate their anterior angles. 

The Aryttenoideus muscle approximates the arytenoid cartilages, and thus closes the opening 
of the glottis, especially at its back part. 

The Crico-ihyroid muscles produce tension and elongation of the vocal cords, by drawing 
down the thyroid cartilage over the cricoid. 

The Tftyro-arytcenoidei muscles draw the arytenoid cartilages, together with the part of thi 
cricoid to which they are connected, forwards towards the thyroid, and thus shorten and relax 
the vocal cords. 

The Thyro-epiqhttidei depress the epiglottis, and assist in compressing the sacculi laryngis 
The Ajyt®no-epiglottideus superior constricts the superior aperture of the lajymL when it 
is drawn upwards, during deglutition, and the opening closed by the epiglottis. The Aryt®no- 
epiglottideus inferior, together with some fibres of the Thyro-arytmnoidei, compress the 
sacculus laryngis. 

The Mucous Membram of the Larynx is continuous, above, with that lining 
the mouth and pharynx, and is prolonged through the trachea and bronchi into 
the lungs. It lines both surfaces of the epiglottis, to which it is closely adherent, 
and forms the aryteno-epiglottidean folds, which encircle the superior aperture of 
the larynx. It lines the whole of the cavity of the larynx ; forms, by its redupli- 
cation, the chief part of the superior, or false, vocal cord ; and, from the ventricle, 
is continued into the sacculus laryngis. It is then reflected over the true vocal 
cords, where it is thin, and very intimately adherent ", covers the inner surface 
of the crico-thyroid membrane, and cricoid cartilage ; and is ultimately continuous 
with the lining membrane of the trachea. It is covered with columnar ciMatc 
epithelium, below the superior vocal cord; but, above this "point, the cili®\ are 
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found only in front, as high as the middle of the epiglottis. In the rest of its 
extent, the epithelium is of the squamous variety. 

Glands. The mucous membrane of the larynx is furnished with numerous 
muciparous glands, the orifices of which are found in nearly every part : they are 
very numerous upon the epiglottis, being lodged in little pits in its substance ; 
they are also found in large numbers along the posterior margin of the aryteno- 
epiglottidean fold, in front of the arytenoid cartilages, where they are termed the 
arytenoid glands . They exist also in large numbers upon the inner surface of the 
sac cuius laryngis. None are found on the vocal cords. 

Vessels and Nerves. The arteries of the larynx are the laryngeal branches 
derived from the superior and inferior thyroid. The veins empty themselves into 
the superior, middle, and inferior thyroid veins. The lymphatics terminate in the 
deep cervical glands. The nerves are the superior laryngeal, and the inferior or 
recurrent laryngeal branches of the pneumogastric nerves, joined by filaments 

361. — Front View of Cartilages of Larynx: the Trachea and Bronchi. 
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The Trachea. (Fig. 361.) 

The trachea, or air-tube, is a cartilaginous and membranous cylindrical tube, 
flattened posteriorly, which extends from the lower part of the larynx, on a level 
with the fifth cervical vertebra, to opposite the third dorsal, where it divides into 
the two bronchi, one for each lung. The trachea measures about four inches and 
a half in length ; its diameter, from side to side, is from three-quarters of an inch 
to an inch, being always greater in the male than in the female. 

Relations. The anterior surface of the trachea is convex, and covered, in the 
neck , from above downwards, by the isthmus of the thyroid gland, the inferior 
thyroid veins, the arteria thyroidea ima (when that vessel exists), the Sterno- 
hyoid and Steroo- thyroid muscles, the cervical fascia (in the interval between 
those muscles), and, more superficially, by the anastomosing branches between the 
anterior jugular veins : in the thorax , it is covered from before backwards by the 
first piece of the sternum, the remains of the thymus gland, the arch of the aorta, 
the inno mina te and left carotid arteries, and the deep cardiac plexus. It lies 
upon the oesophagus, which is directed to the left, near the arch of the aorta ; 
laterally, in the neck , it is in relation with the common carotid arteries, the 
lateral lobes of the thyroid gland, the inferior thyroid arteries, and recurrent 
laryngeal nerves ; and, in the thorax , it lies in the interspace between the pleura;, 
having the pneumogastric nerve on each side of it. 

The Right Bronchus , wider, shorter, and more horizontal in direction than the 
left, is about an inch in length, and enters the right lung, opposite the fourth 
dorsal vertebra. The vena azygos arches over it, from behind ; and the right 
pulmonary artery lies below, and then in front of it. 

The Left Bronchus is smaller, more oblique, and longer than the right, being 
nearly two inches in length. It enters the root of the left lung, opposite the fifth 
dorsal vertebra, about an inch lower than the right bronchus. It crosses in front 
of the oesophagus, the thoracic duct, and the descending aorta ; passes beneath the 
arch of the aorta, and has the left pulmonary artery lying at first above, and then 
in front of it. If a transverse section 
is made across the trachea, a short 
distance above its point of bifurcation, 
and a bird’s eye view taken of its in- 
terior (fig. 362), the septum placed at 
the bottom of the trachea and separating 
the two bronchi will be seen to occupy 
the left of the median line, as was first 
shown by Mr. Goodall, of Dublin, so 
that any solid body dropping into the 
trachea, would naturally be directed 
towards the right bronchus, and this 
tendency is undoubtedly aided by the 
larger size of this tube, as compared with its fellow. This fact serves to explain 
why a foreign substance in the trachea generally falls into the right bronchus. 

The trachea is composed of imperfect cartilaginous rings, fibrous membrane, 
muscular fibres, longitudinal yellow elastic fibres, mucous membrane, and glands. 

The Cartilages vary from sixteen to twenty in number : each forms an imper- 
fect ring, which surrounds about two-thirds of the cylinder of the trachea, being 
imperfect behind, where the tube is completed by fibrous membrane. The carti- 
lages are placed horizontally above each other, separated by narrow membranous 
intervals. They measure about two lines in depth, and half a line in thickness. 
Their outer surfaces are flattened, but, internally, they are convex, fix>m being 
thicker in the middle than at the margins. The cartilages are connected together, 
their margins, by an elastic fibrous membrane, which covers both their surface 8 ; 
8M. m the space between. their extremities, behind, forms a distinct layer. The 
cartilages are the first and the last. 


361. — Transverse Section of the Trachea, just 
above its Bifurcation, with a bird’s eye view 
of the interior. 
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The first cartilage is broader than the rest, and sometimes divided at one end: 
it is connected by fibrous membrane with the lower border of the cricoid cartilage* 
with which, or with the succeeding cartilage, it is sometimes blended. ' 

The last cartilage is thick and broad in the middle, in consequence of its lower 
border being prolonged downwards, and, at the same time, curved backwards at 
the point of bifurcation of the trachea. It terminates on each side in an imper- 
fect ring, which encloses the commencement of the bronchi. The cartilage above 
the last, is somewhat broader than the rest at its centre. Two or more of the 
cartilages often unite, partially or completely, and are sometimes bifurcated at their 
extremities. They are highly elastic, and seldom ossify, even in advanced life. In 
the right bronchus, the cartilages vary in number from six to eight ; in the left, 
from nino to twelve. They are shorter and narrower than those of the trachea. 

The Muscular Fibres are disposed in two layers, longitudinal and transverse. 
The longitudinal fibres are the most external, and arise by minute tendons from 
the termination of the tracheal cartilages, and from the fibrous membrane. 

The transverse fibres (trachealis muscle, Todd and Bowman), the most internal, 
form a thin layer, which extends transversely between the ends of the cartilages, 
at the posterior part of the trachea. The muscular fibres are of the unstriped 
variety. 

The Elastic Fibres are situated beneath the mucous membrane, enclosing the 
entire cylinder of the trachea ; they are most abundant at its posterior part, where 
they are collected into longitudinal bundles. 

The Mucous Membrane lining the tube is covered with columnar ciliated epi- 
thelium. It is continuous above with that of the larynx, and below with that of 
the lungs. 

The Tracheal Gla?ids are found in great abundance at the posterior part of 
the trachea. They are small, flattened, ovoid bodies, placed between the fibrous 
and muscular coats, each furnished with an excretory duct, which opens on the 
surface of the mucous membrane. Some glands of smaller size are also found at 
the sides of the trachea, between the layers of fibrous tissue connecting the rings, 
and others immediately beneath the mucous coat. The secretion from these glands 
serves to lubricate the inner surface of the trachea. 

Vessels and Nerves. The trachea is supplied with blood by the inferior thyroid 
arteries. The veins terminate in the thyroid venous plexus. The nerves are 
derived from the pneumogastric and its recurrent branches, and from the 
sympathetic. 


Surgical Anatomy. The air-passage may be opened in three different situations ,* through 
the crico-thyroid membrane ( laryngotomy) y through the cricoid cartilage and upper ring of 
the trachea (i laryngo-tracheotomy ), or through the trachea below the isthmus of the thyroid 
gland ( tracheotomy ). The student should, therefore, carefully consider the relative anatomy 
of the air- tube in each of these situations. 

Beneath the integument of the laryngo-tracheal region, on either side of the median line, 
axe the two anterior jugular veins. Their size and position vary; there is nearly always one, 
and frequently two : at the lower part of the neck they diverge, passing beneath the kterno- 
mastoid muscles, and are frequently connected bya transverse communicating branch, these 
veins should, if possible, always be avoided in any operation on the larynx or trachea. It cut 
through, considerable haemorrhage occurs. . , o v. 

Beneath the cervical fascia are the Stemo-hyoid and Stemo-thyroid “^ 3 ^ e8 ' * e , co “?‘ 
g-uoua edges of the former being near the median line; and beneath these muscles tibe 
following parts are met with, from above downwards: the thyroid cartilage, the cn.co- 
thyroid membrane, the cricbid cartilage, the trachea, and the isthmus of the thyroid 
gland. 



depression, 

artery, the crico-thyroid, the division < 

^Th^k^us of the thyroid gland usually crosses the second an d L third rings of ^the 
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the trachea, to open into the innominate veins by v&Ived orifices. In tbe infant, the thymus 
gland ascends a variable distance along the front of the trachea : and the innominate artery 
crosses the tube obliquely at the root of the neck, from left to right The arteria thyroidea 
ima, when that vessel exists, passes from below upwards along the frog* of the trachea. The 
upper part of the trachea lies comparatively superficial; but the lo^irpart passes obliquely 
downwards and backwards, so as to be deeply placed between the converging Stemo-mastoid 
muscles, la the child, the trachea is smaller, more deeply placed, and more moveable than 
in the adult In fat, or short-necked people, or in those in whom the muscles of the neck 
are prominently developed, the trachea is more deeply placed than in the opposite conditions. 


163. — Surgical Anatomy of Laryngo-Tracheal Region. 
In the Infant 



From these observations, it must be evident that laryngotomy is anatomically the most 
simple operation, can most readily be performed, and should always be preferred when 
particular circumstances do not render the operation of tracheotomy absolutely necessary. 
The operation is performed thus : The head being thrown back and steadied by an assistant, 
the finger is passed over the front of the neck, and the crico- thyroid depression felt for. A 
vertical incimon is then made through the skin, in the middle line over this snot, and the 
crico-thyroid membrane is divided to a sufficient extent to allow of the introduction of a 
large curved tube. The crico-thyroid artery is the only vessel of importance crossing this 
space. If It should be of large size, its division might produce troublesome haemorrhage. 

Laryngo-trochectomu, anatomically considered, is more dangerous than tracheotomy, on 
account ot the small interspace between the cricoid cartilage and tbe istbmus of the thyroid 
gland: the communicating branches between the superior thyroid veins, which cover this 
spot, can hardly fail to be divided: and the greatest care will not, in some cases, prevent 
the division of part of the thyroid isthmus. If either of these structures is divided, the 
hsMparrhagd may be considerable. \ 

Tracheotomy below the isthmus of the thyroid gland is performed thus : The head being 
thrown back and steadied by an assistant, an incision, an inch and a half or two inches in 
length, is made through the skin, in the median line of the neck, from a little below tbe 
cricoid cartilage, to the top of the sternum. The anterior jugular veins should be avoided, 
by keeping exactly in the median line ; the deep fascia should then be divided, and the 
contiguous borders of the Sterno-hyoid muscles separated from each other. A quantity of 
loose areolar tissue, containing the inferior thyroid veins, must then be separated from the 
front of the trachea, with the handle of the scalpel; and when the trachea is well exposed, 
it should be opened by inserting the knife into it, dividing two dr three of Its rings from 
Wow upwards. It is a matter of the greatest importance to restrain, if possible, 
Jjgerti^e bjgs tbe tube is opened; otherwise, blood may fwsa tab the trachea, and 
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The Pletoji. 

Each lung is invested, upon its external surface, by an exceedingly delicate 
serous membrane, the pleura, which encloses the organ as far as its rootandk 
then reflected upon the inner surface of the thorax. The portion of the serous 
membrane investing the surface of the lung is called the pleura pulmonalis 

364.— A Transverse Section of the Thorax, showing the relative Position of the Viscera 
and the Reflections of the Pleurae. * 



(visceral layer of pleura) ; whilst that which lines the inner surface of the chest 
is called the pleura costalis (parietal layer of pleura). The interspace or cavity 
between these two layers is called the cavity of the pleura. Each pleura is there- 
fore a shut sac, one occupying the right, the other the left half of the thorax ; and 
they are perfectly separate, not commnnicating with each other. The two pleurae 
do not meet in the middle line of the chest, excepting at one point in front ; an 
interspace being left between them, which contains all the viscera of the thorax, 
excepting the lungs : this is the mediastinum . 

Reflections of the pleura (fig. 364). Commencing at the sternum, the pleura passes 
outwards, covers the costal cartilages, the inner surface of the ribs and Intercostal 
muscles, and at the back of the thorax passes over the thoracic ganglia and their 
branches, and is reflected upon the sides of the bodies of the vertebrae, where it is 
separated by a narrow interspace from the opposite pleura, the posterior medias- 
tinum. From the vertebral column, the pleura passes to the side of the peri- 
cardium, which it covers to a slight extent ; it then covers the back part of tb© 
root of the lung, from the lower border of which a triangular fold descends fertd- 
cally by the side of the posterior mediastinum to the Diaphragm. This fold is the 
broad ligament of the lung, the ligamentim latum pulmonis , and serves to retain 
the lower part of t hat organ in position. From the rooty the pleura may be traced 
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over tike convex surface of the lung, the summit and base, and also over the sides 
of the fissures between the lobes. It covers its anterior surface, and the front part 
of its root, and is reflected upon the side of the pericardium to the inner surface 
of the sternum. Below, it covers the upper surface of the Diaphragm. Above , its 
apex projects, in the form of a cuLde-eac , through the superior opening of the 
thorax into the neck, extending about an inch above the margin .of the first rib, 
and receives the summit of the corresponding lung : this sac is strengthened, ac- 
cording to Dr. Sibson, by a dome-like expansion of fascia, derived from the lower 
part of the Scaleni muscles. ^ 

A little above the middle or the sternum, the contiguous surfaces of the two 
pleura are sometimes in contact for a slight extent ; but above and below this 
point, the interval left between them forms the anterior mediastinum. 

The inner surface of the pleura is smooth, polished, and moistened by a serous 
fluid : its outer surface is intimately adherent to the surface of the lung, and to 
the pulmonary vessels as they emerge from the pericardium ; it is also adherent 
to the upper surface of the Diaphragm; throughout the rest of its extent, 
it is somewhat thicker, and may be separated from the adjacent parts with extreme 
facility. 

The right pleural sac is shorter, wider, and reaches higher in the neck than the 
left. 

Vessels and Nerves. The arteries of the pleura are derived from the intercostal, 
the internal mammary, the phrenic, inferior thyroid, thymic, pericardiac, and 
bronchial. The veins correspond to the arteries. The lymphatics are very 
numerous. The nerves are derived from the phrenic and sympathetic (Lusclika). 
Kolliker states that nerves accompany the ramifications of the bronchial arteries 
in the pleura pulmonalis. 


Mediastinum. 

The mediastinum is the space left in the median line of the chest by the non- 
approximation of the two pleura. It extends from the sternum in front to the 
spine behind, and contains all the viscera in the thorax, excepting the lungs. 
The mediastinum is subdivided, for convenience of description, into the anterior, 
middle, and posterior. 

The anterior mediastinum is bounded in front by the sternum, on each side by 
the pleura, and behind by the pericardium. Owing to the oblique position of the 
heart towards the left side, this space is not parallel with the sternum, but directed 
obliquely from above downwards, and to the left of the median line ; it is broad 
below, narrow above, very narrow opposite the second piece of the sternum, the 
contiguous surfaces of the two pleura being occasionally united over a small 
space. The anterior mediastinum contains the origins of the Stemo-hyoid and 
Stemo-thyroid muscles, the Triangularis stemi, the internal mammary vessels of 
the left side, the remains of the thymus gland, and a quantity of loose areolar 
tissue, in which some lymphatic vessels are found ascending from the convex 
surface of the liver: 

The middle mediastinum is the broadest part of the interpleural space. It con- 
tains the heart enclosed in the pericardium, the ascending aorta, the superior vena 
cava, the bifurcation of the trachea, the pulmonary arteries and veins, and the 
phrenic nerves. 

The posterior mediastinum is an irregular triangular space, running parallel with 
the vertebral column; it is bounded in front by the pericardium and roots of the 
lungs, behind by the vertebral column, and on either side by the pleura. It con- 
tains the descending aorta, the greater and lesser asygos veins and left superior 
intercostal vein, the pneumogastric and splanchnic nervea^^ thoracic 

duct, and some lymphatic glands. '''t&f" 
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The Lungs. 

The lungs are the essential organs of respiration ; they are two in number, 
placed one in each of the lateral cavities of the chest, separated from each other 
by the heart and other contents of the mediastinum. Each lung is conical in 
shape, and presents for examination an apex, a base, two borders, and two 
surfaces (see fig. 351, p. 662). 

The apex forms a tapering cone, which extends^pito the root of the neck, about 
an inch to an inch and a half above the level of the first rib. 

The base is broad, concave, and rests upon the convex surface of the Diaphragm ; 
its circumference is thin, and fits into the space between the lower ribs and the 
costal attachment of the Diaphragm, extending lower down externally and behind 
than in front. 

The external or thoracic surface is smooth, convex, of considerable extent, 
and corresponds to the form of the cavity of the chest, being deeper behind than 
in front. 

The inner surface is concave. It presents, in front, a depression corresponding 
to the convex surface of the pericardium, and behind, a deep fissure (the hilum 
pulmonis) which gives attachment to the root of the lung. 

365. — Front View of the Heart and Lungs. 



Th e potteriw border is rounded and broad, and is received 
on either side of the spinal column. It is much longer than the anterior border, 
and projects below between the ribs and the Diaphragm. 

The anterior border is thin and sharp, and overlaps the front of the pen- 


cardium. 

yy 
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The anterior border of the right lung corresponds to the median line of the 
sternum, and is in contact with its fellow, the pleura being interposed, as low as 
the fourth costal cartilage ; below this, the contiguous borders are separated by an 
irregularly shaped interval, formed at the expense of the anterior border of the 
left lung, and in which the pericardium is exposed. 

Each lung is divided into two lobes, an upper and lower, by a long and deep 
fissure, which extends from the upper part of the posterior border of the organ, 
about three inches from its apex, downwards and forwards to the lower part of 
its anterior border. This fissure penetrates nearly to the root. In the right lung 
the upper lobe is partially divided by a second and shorter fissnre, which extends 
from the middle of the preceding, forwards and upwards, to the anterior margin 
of the organ, marking off a small triangular portion, the middle lobe. 

The right lung is the largest ; it is broader than the left, owing to the inclin- 
ation of the heart to the left side ; it is also shorter by an inch, in consequence of 
the Diaphragm rising higher on the right side to accommodate the liver. The 
right lung has three lobes. 

The left lung is smaller, narrower, and longer than the right, and has only 
two lobes. 

A little above the middle of the inner surface of each lung, and nearer its pos- 
terior than its anterior border, is its root, by which the lung is connected to the 
heart and the trachea. The root is formed by the bronchial tube, the pulmonary 
artery, the pulmonary veins, the bronchial arteries and veins, the pulmonary 
plexus of nerves, lymphatics, bronchial glands, and areolar tissue, all of which 
are enclosed by a reflection of the pleura. The root of the right lung lies 
behind the superior cava and upper part of the right auricle, and below the vena 
azygos. That of the left lung passes beneath the arch of the aorta, and in front 
of the descending aorta ; the phrenic nerve and the anterior pulmonary plexus 
lie in front of each, and the pneumogastric and posterior pulmonary plexus 
behind each. 

The chief structures composing the root of each lung are arranged in a similar 
manner from before backwards on both sides, viz. : the pulmonary veins most 
anterior ; the pulmonary artery in the middle ; and the bronchus, together with 
the bronchial vessels, behind. From above downwards, on the two sides, their 
arrangement differs, thus : 

On the right side, their position is, bronchus, pulmonary artery, pulmonary 
veins ; but on the left side their position is, pulmonary artery, bronchus, pulmonary 
veins ; which is accounted for by the bronchus being placed on a lower level on 
the left than on the right side. 

The weight of both lungs together is about forty-two ounces, the right lung 
being two ounces heavier than the left ; but much variation is met with according 
to the amount of blood or serous fluid they may contain. The lungs are heavier 
in the male than in the female, their proportion to the body being, in the former, 
as i to 37, in the latter, as i to 43. The specific gravity of the lung-tissue varies 
from J45 to 746, water being 1 ,000. 

The colour of the lungs at birth is a pinkish white ; in adult life, a dark slate 
colour, mottled in patches ; and, as age advances, this mottling assumes a black 
colour. The colouring matter consists of granules of a carbonaceous substance, 
deposited in the areolar tissue near the surface of the organ. It increases in 
quantity as age advances, and is more abundant in males than in females. The 
posterior border of the lung is usually darker than the anterior. The surface of 
the lung is smooth, shining, and marked out into numerous polyhedral spaces, 
indicating the lobules of the organ : the area of each of these spaces is crossed by 
numerous lighter lines. 

The eukstance of the lung is of a light, porous, spongy texture ; it floats in water, 
and crepitates when handled, owing to the presence of air in the tissue ; it is also 
highly elastic; hence the collapsed state of these organs when they are removed 
f from the closed cavity of the thorax. 
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Structure . The lungs are composed of an external serous coat, a subserous 
areolar tissue, and the pulmonary substance or parenchyma. 

The serous coat is derived from the pleura ; it is thin, transparent, and invests 
the entire organ as far as the root. 

The subserous areolar tissue contains a large proportion of elastic fibres \ it 
invests the entire surface of the lung, and extends inwards between the lobules. 

The parenchyma is composed of lobules, which, although closely connected 
together by an interlobular areolar tissue, are quite distinct from one another, and 
are easily separable in the foetus. The lobules vary in size ; those on the surface 
are large, of a pyramidal form, the base turned towards the surface ; those in the 
interior smaller, and of various forms. Each lobule is composed of one of the 
ramifications of the bronchial tube and its terminal air-cells, and of the ramifica- 
tions of the pulmonary and bronchial vessels, lymphatics, and nerves: all of these 
structures being connected together by areolar fibrous tissue. 

The bronchus , upon entering the substance of the lung, divides and subdivides 
dichotomously throughout the entire organ. Sometimes three branches arise 
together, and occasionally small lateral branches are given off from the sides of a 
main trunk. Each of the smaller subdivisions of the bronchi enters a pulmonary 
lobule (lobular bronchial tube), and, again subdividing, ultimately terminates in 
the intercellular passages and air-cells of which the lobule is composed. Within the 
lungs the bronchial tubes are circular, not flattened, and their constituent elements 
present the following peculiarities of structure. 

The cartilages are no( imperfect rings, but consist of thin lamin®, of varied 
form and size, scattered irregularly along the sides of the tube, being most distinct 
at the points of division of the bronchi. They may be traced into tubes, the dia- 
meter of which is only one-fourth of a line. Beyond this point, the tubes are wholly 
membranous. The fibrous coat, and longitudinal elastic fibres, are continued into 
the smallest ramifications of the bronchi. The muscular coat is disposed in the 
form of a continuous layer of annular fibres, which may be traced upon the smallest 
bronchial tubes : they consist of the unstriped variety of muscular fibre. The 
mucous membrane lines the bronchi and its ramifications throughout, and is covered 
with columnar ciliated epithelium. 

According to the observations of Mr. Rainey,* the lobular bronchial tubes, on 
entering the substance of the lobules, divide and subdivide from four to nine times, 
according to the size of the lobule, continuing to diminish in size until they attain 
a diameter of z \th to ^ th of an inch. They then become changed in structure, 
losing their cylindrical form, and are continued onwards as irregular passages 
(intercellular passages, Rainey — air-sacs, Waters), through the substance of the 
lobule, their sides and extremities being closely covered by numerous saccular 
dilatations, the air-cells. This arrangement resembles most closely the naked eye 
appearances observed in the reticulated structure of the lung of the tortoise, and 
other reptilia. Opinions have differed as to the existence of communications or 
anastomoses between the inter-cellular passages, or air-sacs. According to the 
most recent authority, Dr. Waters, f these air-sacs, as he terms them, are arranged 
in groups, or 4 lobulettes ’ of five or six, which spring from the terminal dilatation 
of a single bronchial tube, but have no other communication with each other, or 
with neighbouring lobulettes, than that which is afforded by their common con- 
nexion with the bronchial tubes. 

The air-cells, or alveoli (Waters), are small, polyhedral, alveolar ^recesses, 
separated from each other by thin septa, and commumcatingfreelywith theinter* 
cellular passages or air-sacs. They are well seen on the surface of the tag, and 
vary from 7 Ujth to 7 yh of an inch in diameter ; being largest on the surfec , t 
the thin borders, and at the apex ; and smallest in the interior. 

At the termination of the bronchial tubes, in the intercellular passages, their 

• Medioo- Chirurgical Transactions, vol. xxviii. 1845. 
t ‘ The Anatomy of the Homan Lang,' >86o, pp. 136 — ijo. 
yt2 
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constituent elements become changed : their walls are formed by an interlacing of 
the longitudinal elastic bundles with fibrous tissue ; the muscular fibres disappear, 
and the mucous membrane becomes thin and delicate, and lined with a layer of 
squamous epithelium. The latter membrane lines the air-cells, and forms by its 
reduplications the septa intervening between them. 

The Pulmonary Artery conveys the venous blood to the lungs : it divides 
into branches which accompany the bronchial tubes, and terminates in a dense 
capillary network upon the walls of the intercellular passages and air-cells. 
From this network, the radicles of the pulmonary veins arise ; coalescing into large 
branches, they accompany the arteries, and return the blood, purified by its 
passage through the capillaries, to the left auricle of the heart. In the lung, the 
branches of the pulmonary artery are usually above and in front of a bronchial 
tube, the vein below. 

The Pulmonary Capillaries form plexuses which lie immediately beneath the 
mucous membrane, on the walls and septa of the air-cells, and upon the walls of 
the intercellular passages. In the septa between the cells, the capillary network 
forms a single layer. The capillaries are very minute, the meshes being only 
slightly wider than the vessels : their walls are also exceedingly thin. The vessels 
of neighbouring lobules are distinct from each other, and do not anastomose ; and, 
according to Dr. Waters, those of the separate groups of intercellular passages, or 
air-sacs (which groups he denominates lobulettes), are also independent ; so that 
in the septa between two adjoining lobulettes, there would be a double layer of 
capillaries, one layer belonging to each of the adjacent air-sacs, or intercellular 
passages. If this is really the arrangement of the vessels, it would follow, that 
in the septa between the air-cells (or alveoli), the blood in the capillaries would 
be exposed on all sides to the action of the air, since it is circulating in a single 
layer of vessels, which is in contact with the membrane of the air-passages on 
both sides ; but that, in the septa between the intercellular passages (or air-sacs) 
the blood in the double layer of capillaries will be in contact with the air on one 
side only. 

The Bronchial Arteries supply blood for the nutrition of the lung : they are 
derived from the thoracic aorta, and, accompanying the bronchial tubes, are dis- 
tributed to the bronchial glands, and upon the walls of the larger bronchial tubes 
and pulmonary vessels, and terminate in the deep bronchial veins. Others are 
distributed in the interlobular areolar tissue, and terminate partly in the deep, 
partly in the superficial, bronchial veins. Lastly, some ramify upon the walls of 
the smallest bronchial tubes, and terminate in the pulmonary veins. 

The Superficial and Deep Bronchial Veins unite at the root of the lung, and 
terminate on the right side in the vena azygos ; on the left side, in the superior 
intercostal vein. 

According to Dr. Waters, the bronchial veins do not exist within the proper 
substance of the lung, but commence at or near the root of the lung, by branches 
which lie on the large bronchial tubes. He also denies that the bronchial arteries 
contribute to the formation of the pulmonary plexus, believing that the communi- 
cation between the bronchial and pulmonary system of vessels takes place in the 
pulmonary veins. If this view be correct, almost the whole of the blood carried 
by the bronchial arteries must be returned to the heart by the pulmonary veins, 
and thus the great mass of pure, or arterial, blood which is carried by the pulmo- 
nary veins, would be adulterated by a small quantity of carbonized or venous 
blood, which has passed through the bronchial circulation. 

The Lymphatics consist of a superficial and deep set : they terminate at the root 
of the lung, in the bronchial glands. 

Nerves. The lungs are supplied from the anterior and posterior pulmonary 
plexuses, formed chiefly by branches from the sympathetic and pneumogastric. 
The filaments from these plexuses accompany the bronchial tubes, upon which they 
are lost. Small ganglia are found upon these nerves. 
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Thyroid Gland. 

The thyroid gland bears much resemblance in structure to other glandular 
organs, and is usually classified together with the thymus, supra-renal glands, and 
spleen, under the head of ductless glands , since it has no excretory duct. Its 
function is unknown, but, from its situation in connection with the trachea and 
larynx, the thyroid body is usually described with those organs, although it takes 
no part in the function of respiration. It is situated at the upper part of the 
trachea, and consists of two lateral lobes, placed one on each side of that tube, 
and connected together by a narrow transverse portion, the ist hm us. 

Its anterior surface is convex, and covered by the Stemo-hyoid, Stemo -thyroid, 
and Omo-hyoid muscles. 

Its lateral surfaces , also convex, lie in contact with the sheath of the common 
carotid artery. 

Its posterior surface is concave, and embraces the trachea and larynx. The 
posterior borders of the gland extend as far back as the lower part of the 
pharynx. 

The thyroid is of a brownish red colour. Its weight varies from one to two 
ounces. It is larger in females than in males, and becomes slightly increased in 
size during menstruation. It occasionally becomes enormously hypertrophied, 
constituting the disease called bronchocele, or goitre. Each lobe is somewhat 
conical in shape, about two inches in length, and three-quarters of an inch in 
breadth, the right lobe being rather the larger of the two. 

The isthmus connects the lower third of the two lateral lobes ; it measures 
about half an inch in breadth, and the same in depth, and usually covers the 
second and third rings of the trachea. Its situation presents, however, many 
variations, a point of importance in the operation of tracheotomy. Sometimes the 
isthmus is altogether wanting. 

A third lobe, of conical shape, called the pyramid , occasionally arises from the 
left side of the upper part of the isthmus, or from the left lobe, and ascends as 
high as the hyoid bone. It is occasionally quite detached, or divided into two 
parts, or altogether wanting. 

A few muscular bands are occasionally found attached, above, to the body of 
the hyoid bone, and below, to the isthmus of the gland, or its pyramidal process. 
These form a muscle, which was named by Soemmering, the Levator glandules 
thyroidece . 

Structure. The thyroid consists of numerous minute closed vesicles, composed 
of a homogeneous membrane, enclosed in a dense capillary plexus, and connected 
together into imperfect lobules, by areolar tissue. These vesicles are spherical 
or oblong, perfectly distinct, and contain a y ell 0 wash fluid, in which are found 
floating numerous ‘ dotted corpuscles * and cells. The fluid coagulates by heat or 
alcohol, but preserves its transparency. In the foetus, and in young subjects, the 
corpuscles lie in a single layer, in contact with the inner surface of these cavities, 
and become detached during the process of growth. 

Vessels and Nerves. The arteries supplying the thyroid, are the superior and 
inferior thyroid, and sometimes an additional branch (thyroidea media, or ima) 
from the arteria innominata, or the arch of the aorta, which ascends upon 
the front of the trachea. The arteries are remarkable for their large size and 
frequent anastomoses. The veins form a plexus on the surface of the gland, 
and on the front of the trachea, from which arise the superior, middle, and 
inferior thyroid veins ; the two former terminating in the internal jugular, the 
latter in the vena inn o min ata. The lymphatics are numerous, of large size, and 
terminate in the thoracic and right lymphatic ducts. The nerves are derived from 
the pneumogastrio, and from the middle and inferior cervical ganglia of the 
sympathetic. 
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Chemical Composition . The thyroid gland consists of albumen, traces of 
gelatine, stearine, oleine, extractive matter, alkaline, and earthy salts, and water. 
The salts are chloride of sodium, alkaline sulphate, phosphate of potash, lime, 
magnesia, and a trace of oxide of iron. 


Thymus Gland. 

The thymus gland presents much resemblance in structure to other glandular 
organs, and is another of the organs denominated ductless glands . 

The thymus gland is a temporary organ, attaining its full size at the end of the 
second year, when it ceases to grow, and gradually dwindles, until, at puberty, it 
has almost disappeared. If examined when its growth is most active, it will be 
found to consist of two lateral lobes, placed in close contact along the middle line, 
Bituated partly in the anterior mediastinum, partly in the neck, and extending 
from the fourth costal cartilage upwards, as high as the lower border of the 
thyroid gland. It is covered by the sternum, and by the origins of the Sterno- 
hyoid and Sterno- thyroid muscles. In the mediastinum, it rests upon the pericar- 
dium, being separated from the arch of the aorta and great vessels by the thoracic 
fascia. In the neck, it lies on the front and sides of the trachea, behind the 
Sterno-hyoid and Sterno- thyroid muscles. The two lobes generally differ in 
size ; they are occasionally united, so as to form a single mass ; and sometimes 
separated by an intermediate lobe. The thymus is of a pinkish-gray colour, soft, 
and lobulated on its surfaces. It is about two inches in length, one and a half in 
breadth, below, and about three or four lines in thickness. At birth, it weighs 
about half an ounce. 

Structure . Each lateral lobe is composed of numerous lobules, held together by 
delicate areolar tissue ; the entire gland being enclosed in an investing capsule of 
a similar, but denser structure. + The primary lobules vary in size from a pin’s 
head to a small pea. Each lobule contains, in its interior, a small cavity, which 
is surrounded with smaller or secondary lobules, also hollow. The cavities of the 
secondary and primary lobules communicate ; those of the latter opening into the 
great central cavity, or reservoir of the thymus , which extends through the entire 
length of each lateral half of the gland. Thtf central cavity is lined by a vascular 
membrane, which is prolonged into ajl the subordinate cavities, and contains a 
milk-white fluid resembling chyle. 

If the investing capsule and vessels, as well as the areolar tissue connecting 
the lobules, are removed from the surface of either lateral lobe, it will be seen 
that the central cavity is folded upon itself, and admits of being drawn out into a 
lengthened tubular cord, around which the primary lobules are attached in a 
spiral manner, like knots upon a rope. Such is the condition of the organ at an 
early period of its development ; for Mr. Simon has shown, that the primitive 
form of the thymus is a linear tube, from which, as its development proceeds, 
lateral diverticula lead outwards, the tube ultimately becoming obscure, from its 
surface being covered with numerous lobules. 

According to Oesterlen and Mr. Simon, the cavities in the secondary lobules 
are surrounded by rounded saccular dilatations or vesicles, which open into it* 
These vesicleB are formed of a homogeneous membrane, enclosed in a dense 
capillary plexus. 

The whitish fluid contained in the vesicles and central cavity of the thymus, 
contains numerous dotted corpuscles, similar to those found in the chyle- The 
corpuscles are flattened circular discs, measuring about of an inch in dia- 
meter. 

/v Vessels md Nerves. The arteries supplying the thymus are derived from the 
internal mamma ry, and from the superior and inferior thyroid. The veins termi- 
awte in the left vena innominata, and in the thyroid veins. The lymphatic* ar e 
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of large size, arise in the substance of the gland, and are said to terminate in the 
internal jugular vein. Sir A. Cooper believed that these vessels carried into 
the blood the secretion formed in the substance of the thymus. The nerves are 
exceedingly minute ; they are derived from the pneumogastric and sympathetic. 
Branches from the descendens noni and phrenic reach the investing capsule, but 
do not penetrate into the substance of the gland. 

Chemical Composition. The solid animal constituents of the thymuB are albu- 
men and fibrine in large quantities, gelatine and other animal matters. The salts 
are alkaline and earthy phosphates, with chloride of potassium. It contains about 
80 per cent, of water. 



The Urinary Organs. 

The Kidneys. 

T HE KIDNEYS are glandular organs, intended for the secretion of the urine. 

They are situated at the back part of the abdominal cavity, behind the 
peritoneum, one in each lumbar region, extending from the eleventh rib to near 
the crest of the ilium ; the right being lower than the left, in consequence of the 
large size of the liver. They are usually surrounded by a considerable quantity 
of fat, and are retained in their position by the vessels which pass to and from 
them. *’ ' 

’Relations. The anterior surface of the kidney is convex, partially covered by 
the peritoneum, and is in relation, on the right side, with the back part of the 
right lobe of the liver, the descending portion of the duodenum, and the ascending 
colon ; and on the left side with the great end of the stomach, the lower end of 
the spleen, the tail of the pancreas, and the descending colon. 

The j posterior surface is flattened, and rests upon the corresponding crus of the 
Diaphragm,, in front of the eleventh and twelfth ribs, on the anterior lamella of 
the aponeurosis of the transversalis, which separates the kidney from the Quadra tus 
lumborum, and on the Psoas magnus. 

The superior extremity, directed inwards, is thick and rounded, and embraced 
by the supra-renal capsule. It corresponds, on the left side, to the upper border 
and on the right side to the lower border of the eleventh rib. 

The inferior extremity, small and flattened, extends nearly as low as the crest 
of the ilium. 

The external border is convex, and directed outwards towards the parietes of 
the abdomen. 

The internal border is concave, and presents a deep notch, the liilus of the 
kidney, more marked behind than in front. At the hilus, the vessels, excretory 
duct and nerves, pass into or from the organ; the branches of the renal vein 
lying in front, the artery and its branches next, the excretory duct or ureter 
behind and below. On the vessels the nerves and lymphatics ramify, and much 
cellular tissue and fat surrounds the whole. The hilus leads into a hollow space, 
the sinus, which occupies the interior of the gland. 

Each kidney is about four inches in length, two inches in breadth, and about 
one inch in thickness jgjhe left being somewhat longer and thinner than the right. 
The weight of ti^floney in the adult male varies from 4^ oz. to 6 oz. ; in the 
female, from oz. The left kidney is nearly always heavier than the 

right, by abddIHp drachms. Their weight in proportion to the body, is about 
1 to 240. The renal substance is dense, firm to the touch, but very fragile, and 
of a deep red colour. 

The kidney is invested by a fibrous capsule, formed of dense fibro-areolar tissue. 
This capsule is thin, smooth, and easily removed from the surface of the kidney, 
to which it is connected by fine fibrous processes and vessels ; and at the hilus is 
continued inwards, lining the sides of the sinus, and at the bottom of that cavity 
forms sheaths around the blood-vessels, and the subdivisions of the excretory 
duct. ^ 

On making a vertical section through the organ, from its convex to its concave 
border, it appears to consist of two different substances, viz., an external or cortical, 
and an internal or medullary, substance. 

The corUctify substance forms about three- fourths of the gland. It occupies the 
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surface of the kidney, forming a layer about two lines in thickness, where it covens 
the pyramids, and sends numerous prolongations inwards, towards the sinus be- 
tween the pyramids. 

The cortical substance is soft, reddish, 
366. Vertical Section ‘of Kidney. granular, easily lacerated, and contains nu- 
merous small, red bodies scattered through 
it in every part, excepting towards the free 
surface. These are the Malpighian bodies. 
The cortical substance is composed of a mass 
of convoluted tubuli uriniferi, blood-vessels, 
lymphatics, and nerves, connected together 
by a him, transparent, granular substance, 
which contains small granular cells. 

The medullary substance consists of pale, 
reddish-coloured, conical masses, the 'pyra- 
mids of Malpighi ; they vary in number from 
eight to eighteen ; their bases artf directed 
towards the circumference of the organ; 
whilst their apices, which are free from the 
cortical substance, converge towards the 
sinus, and terminate in smooth, rounded ex- 
tremities, called the papillce (mammillae) of 
the kidney. Sometimes, two of the masses 
are joined, and have between them only one 
papilla. The kidney is thus seen to consist 
\ of a number of conical- shaped masses, each 
enclosed, excepting at the apex, by an invest- 
ment of the cortical substance : these repre- 
sent the separate lobules of which the human 
kidney in the foetus consists’ a condition 
which is permanent in the kidneys of many of the lower animals. As the human 
kidney becomes developed, the adjacent lobules coalesce, so as to form a single 
gland, the surface of which, even in the adult, occasionally presents faint traces of 
a lobular subdivision. 

The medullary substance is denser in structure than the cortical, darker in colour, 
and presents a striated appearance, from being composed of a number of minute 
converging tubes (tubuli uriniferi ) . If traced backwards the tubuli uriniferi are 

found to commence at the apices of the cones 
367.— Minute Structure of Kidney. by gma n onfiees/which vary from to 

zhr of an inch ; as they pass up in the 

f medullary substance, towards the periphery, 

they pursue a diverging course, dividing 
and subdividing at very acute angles, until 
they reach the cortical substance, where they 
become convoluted, anastomose freely with 
each other, and retain the same diameter. 
The number of orifices on the entire surface 
of a single papilla is, according to Huschke, 
about a thousand ; from four to five hundred 
larg'e, and as many smaller ones. The tubuli 
uriniferi are formed of a transparent ho- 
mogeneous basement membrane, lined by 
spheroidal epithelium, which occupies about 
two-thirds of the diameter of the tube. The 
tubes are separated from one another, in the medullary cones, by capillary,-wM|»els, 
which form oblong meshes parallel with the tubuli, and by an intermediate pawn- 
chymatous substance composed of cells. 


367. — Minute Structure of Kidney. 
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Jli soon as the tubuli uriniferi enter the cortical substance (fig. |6 7), they 
become convoluted, and anastomose freely with each other; they aresome times 
called the tubes of Ferrein. At the bases of the pyramids, the straight tubes are 
described as being collected into small oonical bundles, the tortuous tubuli cor- 
responding to which are prolonged upwards into the cortical portion of the Icidney 
as far as the surface, forming a number of small conical masses, which are named 
the pyramids of Ferrein , several of which correspond to each medullary cone and 
its corresponding portion of cortical substance. According to Mr. Bowman, the 
tubuli uriniferi commence in the cortical substance as small, dilated, membranous 
capsules, the capsules of the Malpighian bodies ; they also form loops, either by the 
junction of adjacent tubes, or, according to Toynbee, by the union of two branches 
proceeding from the same tube ; they have also been seen to arise by free closed 
extremities. 

The Malpighian bodies are found only in the cortical substance of the kidney. 
They are small round bodies, of a deep red colour, and of the average diameter 
of the of an inch. Each body is composed of a vascular tuft enclosed in a 
thin membranous capsule, the dilated commencement of a uriniferous tubule. The 
vascular tuft consists of the ramifications of a minute artery, the afferent vessel , 
which, after piercing the capsule, divides, in a radiated manner, into several 
branches, which ultimately terminate in a finer set of capillary vessels. From 
these, a small vein, the efferent vessel , proceeds ; this pierces the capsule near the 
artery, and forms a close venous plexus, with the efferent vessels from other 
Malpighian bodies, round the adjacent tubuli. 

The capsular dilatation of the Malpighian body is not always placed at the 
commencement of the tube ; it may occupy one side (Gerlach) ; hence their sub- 
division into lateral or terminal. The membrane composing it is thicker than that 
of the tubule ; the epithelium lining its inner surface is thin, and, in the frog, 
provided with cilia at the neck of the dilated portion ; but in the human subject 
cilia have not been detected. According to Mr. Bowman, the surface of the 
vascular tuft lies free and uncovered in the interior of its capsule ; but, according 
to Gerlach, it is covered with a thick layer of nucleated cells, similar to those 
lining the inner surface of the capsule. 

Ducts. The ureter, as it approaches the hilus, becomes dilated into a funnel- 
shaped membranous sac, the pelvis . It then enters the sinus, and subdivides 
usually into three, prolongations, the infundibula •; one placed at each extremity, 
and one in the middle of the organ ; these subdivide into from seven to thirteen 
smaller tubes, the calyces, each of which embraces the base of one of the papillae. 
Sometimes, a calyx encloses two or more papillae. The ureter, the pelvis, and the 
calyces consist of three coats : fibrous, muscular, and mucous. 

The external or fibro-elastic coat is continuous, round the bases of the papillae, 
with the tunica propria investing the surface of the organ. 

The m/uscula/r coat is placed between the fibrous and mucous coats. It consists 
of an external or longitudinal, and an internal or circular stratum. 

The mtemal or mucous coat invests the papillae of the kidney, and is continued 
into the orifices upon their surfaces. It is lined by epithelium of the spheroidal 
kind. 

** Vessels and nerves. The renal a/rtery is large in proportion to the size of 
the organ which it supplies. Each vessel divides into four or five branches, 
which enter the hilus, and are invested by sheaths derived from the fibrous cap- 
sule ; they penetrate the substance of the organ between the papillae, and enter 
the cortical substance in the intervals between the medullary cones ; dividing and 
subdividing in their course towards the bases of the pyramids, where they form 
arches by their anastomoses ; from these arches, numerous vessels are distributed 
to the cortical substance, some of which enter the Malpighian corpuscles ; whilst 
others form a capillary network round the uriniferous tubes. 

The veins of the kidney commence upon the surface of the organ, where they 
hftve a stellate arrangement ; they pass inwards, and open into larger veins, which 
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unite into arches round th6 bases of the medullary cones. After receiving the 
venous plexus from the tubular portion, they accompany, the branches of the 
arteries of the sinus of the kidney, where they finally unite to form a single vein, 
which terminates in the inferior vena cava. 

The lymphatics of the kidney consist of a superficial and deep set ; they accom- 
pany the blood-vessels, and terminate in the lumbar glands. 

The nerves are derived from the renal plexus, which is formed by filaments 
from the solar plexus and lesser splanchnic nerve ; they accompany the branches 
of the arteries. From the renal plexus, some filaments pass to the spermatic 
plexus and ureter. 

The Ureters. 

The Ureter is the excretory duct of the kidney. It is a cylindrical mem- 
branous tube, from sixteen to eighteen inches in length, and of the diameter of a 
goose -quill. It is placed at the back part of the abdomen, behind the peritoneum ; 
and extends obliquely downwards and inwards, from the lower part of the pelvis 
of the kidney, enters the cavity of the pelvis, and then passes downwards, for- 
wards, and inwards, to the base of the bladder, into which it opens by a constricted 
orifice, after passing obliquely, for nearly an inch, between its muscular and mucous 
coats. 

Relations. In its course from above downwards, it rests upon the Psoas 
muscle, being covered by the peritoneum, and crossed in front very obliquely by 
the spermatic vessels ; the right ureter lying close to the outer side of the inferior 
vena cava. Opposite the sacrum, it crosses the common or the external iliac 
artery, lying behind the ileum on the right side, and the sigmoid flexure of the 
colon on the left. In the pelvis, it enters the posterior false ligament of the 
bladder, below the obliterated hypogastric artery ; the vas deferens, in the male, 
passing between it and the bladder. In the female, the ureter passes along the 
sides of the cervix uteri and upper part of the vagina. At the base of the 
bladder, it is situated about two inches from its fellow ; lying, in the male, about 
an inch and a half behind the base of the prostate, at the posterior angle of the 
trigone. 

Structure . The ureter is composed of three coats: fibrous, muscular, and 
mucous. 

The fibrous coat is continuous with that surrounding the pelvis of the kidney. 

The muscular coat consists of two layers of longitudinal fibres, and an inter- 
mediate transverse layer. 

The mucous coat is smooth, and presents a few longitudinal folds, which become 
effaced by distension. It is continuous with the mucous membrane of the bladder 
below ; whilst, above, it is prolonged over the papillte into the tubuli uriniferi. 
The epithelial cells lining it are spheroidal. 

The arteries supplying the ureter are branches of the renal, spermatic, internal 
iliac, and inferior vesical. 

The nerves are derived from the inferior mesenteric, spermatic, and hypo- 
gastric plexuses. 

Suprarenal Capsules. 

The suprarenal capsules are usually classified, together with the spleen, thymus, 
and thyroid, under the head of ‘ ductless glands,’ as they have no excretory duct. 
They are two small flattened glandular bodies, of a yellowish colour, situated at 
the back part of the abdomen, behind the peritoneum, and immediately in front 
of the upper end of either kidney ; hence their name. The right one is somewhat 
triangular in shape, bearing a resemblance to a cocked hat ; the left is more semi- 
lunar, and usually larger and higher than the right. They vary in size in different 
individuals, b eing sometimes so small as to be scarcely detected ; their uaual size 
is frtnniittmchmui a quarter to nearly two inches in length, rather less in width. 
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and from two to three lines in thickness. In weight, they vary from one to two 
drachms. 

j Relations. The anterior surface is in relation, on the right side, with the under 
surface of the liver ; and on the left, with the pancreas and spleen. The posterior 
surface rests upon the crus of the Diaphragm, opposite the tenth dorsal vertebra. 
The upper thin convex border is directed upwards and inwards. The lower thick 
concave border rests upon the upper end of the kidney, to which it is connected 
by areolar tissue. The inner border is in relation with the great splanchnic 
nerve apd semilunar ganglion, and lies in contact on the right side with the 
inferior vena cava, and on the left side with the aorta. The surface of the supra- 
renal gland is surrounded by areolar tissue containing much fat, and closely 
invested by a thin fibrous coat, which is difficult to remove, on account of the 
numerous fibrous processes and vessels which enter the organ through the furrows 
on its anterior surface and base. 

Structure. On making a perpendicular section, the gland is seen to consist of 
two substances : external or cortical, and internal or medullary. 

The cortical substance forms the chief part of the organ ; it is of a deep yellow 
colour, and consists of narrow columnar masses placed perpendicularly to the 
surface. 

The medullary substance is soft, pulpy, and of a dark brown or black colour ; 
hence the name, atrabiliary capsules , formerly given to these organs. In the centre 
is often seen a space formed by the breaking down of the component parts of the 
tissue. 

According to the researches of Oesterlen and Mr. Simon, the narrow columnar 
masses of which the cortical substance is composed measure about T ^th of an 
inch in diameter, and consist of small closed parallel tubes of limitary membrane 
containing dotted nuclei, together with much granular matter, oil globules, and 
nucleated cells. According to Ecker, the apparently tubular canals consist of rows 
of closed vesicles placed endwise, so as to resemble tubes ; whilst Kolliker states, 
that these vesicles are merely loculi or spaces in the stroma of the organ, having 
no limitary membrane, which, from being situated endwise, present the appearance 
of linear tubes. Nucleated cells exist in large numbers in the suprarenal glands 
of ruminants, more sparingly in man and other animals, but the granular matter 
appears to form the chief constituent of the gland ; the granules vary in size, and 
they present the singular peculiarity of undergoing no change when acted upon by 
most chemical re-agents. The columnar masses are surrounded by a close capillary 
network, which runs parallel with them. 

The medullary substance consists of nuclei and granular matter, uniformly 
scattered throughout a plexus of minute veins. 

The arteries supplying the suprarenal glands are numerous and of large size, 
they are derived from the aorta, the phrenic, and the renal ; they subdivide into 
numerous minute branches previous to entering the substance of the gland. 

The suprarenal vein returns the blood from the medullary venous plexus, and 
receives several branches from the cortical substance ; it opens on the right side 
into the inferior vena cava, on the left side into the renal vein. 

The lymphatics terminate in the lumbar glands. 

The nerves are exceedingly numerous ; they are derived from the solar and renal 
plexuses, and, according to Bergmann, from the phrenic and pneumogastric nerves. 
They have numerous small ganglia developed upon them. 

THE PELVIS. 

The cavity of the pelvis is that part of the general abdominal cavity which is 
below the level of the linear ilio-pectinea and the promontory of the sacrum. 

Boundaries. It is bounded, behind, by the sacrum, the coccyx, and the great 
sacro-sciatic ligaments ; in front and at the sides, by the pubes and ischia, oovered 
by the Obturator muscles ; above, it communicates with the cavity of the abdomen ; 
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and below, it is limited by the Leyatores ani and Coccygei muscles, and the 
visceral layer of the pelvic fascia, which is reflected from the wall of the pelvis on 
to the viscera. 

Contents . The viscera contained in this cavity are the urinary bladder, the lower 
end of the rectum, and some of the generative organs peculiar to each sex : they 
are partially covered by the peritoneum, and supplied with blood and lymphatic 
vessels and nerves. 


The Bladder. 

The bladder is the reservoir for the urine. It is a musculo-membranous sac, 
situated in the pelvis, behind the pubes, and in front of the rectum in the male, 
the uterus and vagina intervening between it and that intestine in the female. 
The shape, position, and relations of the bladder are greatly influenced by age, 
sex, and the degree of distension of the organ. During infancy , it is conical in 
shape, and projects above the upper border of the pubes into the hypogastric 
region. In the adult , when quite empty and contracted, it is a small triangular 
sac, placed deeply in the pelvis, flattened from before backwards, its apex reaching 

368. — Vertical Section of Bladder, Penis, and Urethra. 



as high as the upper border of the symphysis pubis. When slightly distended, .it 
has a rounded form, and partially fills the pelvic cavity ; and when greatly dis- 
tended, it is ovoid in shape, rising into the abdominal cavity, and often extending 
nearly as high as the umbilicus. It is larger in its vertical diameter than from 
side to side, and its long axis is directed from above obliquely downwards and 
backwards, in a lin e directed from some point between the pubes and umbilicus 
(according to its distension) to the end of the coccyx. The bladder, when 
distended, is slightly curved forwards towards the anterior wall of the abdomen, 
so as to be more convex behind than in front. In the female, it is larger in the 
transverse than in the vertical diameter, and its capacity is said to be greater 
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tbanin the male. When moderately distended, it measures about fire inches in 
length, and three inches across, and the ordinary amount which it contains is 
about a pint. 

The bladder is divided into a summit, body, base, and neck. 

The summit, or apex, of the bladder is rounded and directed forwards and 
upwards ; it is connected to the umbilicus by a fibro-muscular cord, the urachus, 
and also by means of two rounded fibrous cords, the obliterated portions of the 
hypogastric arteries, which are placed one on each side of the urachus. The 
summit of the bladder behind the urachus is covered by peritoneum, whilst the 
portion in front of the urachus has no peritoneal covering, but rests upon the 
abdominal wall. 

The urachus is the obliterated remains of a tubular canal which exists in the 
embryo, and connects the cavity of the bladder with a membranous sac placed 
external to the abdomen, opposite the umbilicus, called the allantois. In the 
infant, at birth, it is occasionally found pervious, so that the urine escapes at the 
umbilicus, and calculi have been found in its canal. 

The body of the bladder in front is not covered by peritoneum, and is in 
relation with the triangular ligament of the urethra, the posterior surface of the 
symphysis pubis, the Internal obturator muscles, and, when distended, with the 
abdominal parietes. 

The posterior surface is covered by peritoneum throughout. It corresponds, in 
the male, with the rectum ; in the female, with the uterus, some convolution^ of 
the small intestine being interposed. 

The side of the bladder is crossed obliquely from below, upwards and forwards, 
by the obliterated hypogastric artery : above and behind this cord, the bladder is 
covered by peritoneum ; but below and in front of it, the serous covering is 
wanting, and it is connected to the pelvic fascia. The vas deferens passes, in an 
arched direction, from before backwards, along the side of the bladder, towards 
its base, crossing in its course the obliterated hypogastric artery, and passing 
along the inner side of the ureter. 

The base {fundus) of the bladder is directed downwards and backwards. It 
varies in extent according to the state of distension of the organ, being very 
broad when full, but much narrower when empty. In the male , it rests upon 
the second portion of the rectum, from which it is separated by a reflection of 
the recto-vesical fascia. It is covered posteriorly, for a slight extent, by the 
peritoneum, which is reflected from it upon the rectum, forming the recto- vesical 
fold. The portion of the bladder in relation with the rectum corresponds to a 
triangular space, bounded behind by the recto- vesical fold ; on either side, by the 
vesicula seminalis and vas deferens ; and touching the prostate gland in front. 
When the bladder is very full, the peritoneal fold is raised with it, and the 
distance between its reflection and the anus is about four inches ; but this dis- 
tance is much diminished when the bladder is empty and contracted. In the 
female , the base of the bladder lies in contact with the lower part of the cervix 
uteri, is adherent to the anterior wall of the vagina, and separated from the 
upper part of the anterior surface of the cervix uteri by a fold of the peri- 
toneum. 

The neck {cervix) of the bladder is the constricted portion continuous with the 
urethra. In the male, its direction is oblique in the erect posture, and it is sur- 
rounded by the prostate gland. In the female, its direction is obliquely downwards 
and forwards. 

Ligaments. The bladder is retained in its place by ligaments, which are divided 
into true and false. The true ligaments are five in number, two anterior, and two 
lateral, formed by the recto-vesical fascia, and the urachus. The false ligaments, 
also five in number, are formed by folds of the peritoneum. 

The anterior ligaments { pubo -pro static ) , extend from the back of the pubes> 
one on each side of the symphysis, to the front of the neck of the bladder, and 
upper surface of the prostate gland. These ligaments contain a few muscular 
fibres, prolonged from the bladder. * 
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The lateral ligaments , broader and thinner than the preceding, are attached to 
the lateral parts of the prostate, and to the sides of the base of the bladder. 

The urachus is the fibro- muscular cord already mentioned, extending between 
the summit of the bladder and the umbilicus. It is broad below, at its attachment 
to the bladder, and becomes narrower as it ascends. 

The false ligaments of the bladder are, two posterior, two lateral, and one 
superior. 

The two posterior pass forwards, in the male, from the sides of the rectum ; in 
the female, from the sides of the uterus, to the posterior and lateral aspect of the 
bladder : they form the lateral boundaries of the recto-yesical fold of peritoneum, 
and contain the obliterated hypogastric arteries, and the ureters, beside vessels 
and nerves. 

The two lateral ligaments are reflections of the peritoneum, from the iliac fossae 
to the sides of the bladder. 

The superior ligament is the prominent fold of peritoneum extending from the 
summit of the bladder to the umbilicus. It covers the urachus, and the obliterated 
hypogastric arteries. 

Structure. The bladder is composed of four coats : a serous, a muscular, a 
cellular, and a mucous coat. 

The serous coat is partial, and derived from the peritoneum. It invests the 
posterior surface, from opposite the termination of the two ureters to its summit, 
and is reflected from this point and from the sides, on to the abdominal and 
pelvic walls. 

The muscular coat consists of two layers of unstriped muscular fibre, an 
external layer, composed of longitudinal fibres, and an internal layer of circular 


fibres. 

The longitudinal fibres are most distinct on the anterior and posterior surfaces 
of the organ. They arise in front, from the anterior ligaments of the bladder, 
from the neck of the bladder, and, in the male, from the adjacent portion of the 
prostate gland. They spread out, and form a plexiform mesh, on the anterior 
surface of the bladder, being continued over the posterior surface and base of 
the organ to the neck, where they are inserted into the prostate, in the male, and 
into the vagina in the female. 

Other longitudinal fibres arise, in the male, from the sides of the prostate, and 
spread out upon the sides of the bladder, intersecting with one another. 

The circular fibres are very thinly and irregularly scattered on the body of 
the organ ; but, towards its lower part, round the cervix and commencement of the 
urethra, they are disposed as a thick circular layer, forming the sphincter vesicas, 
which is continuous with the muscular fibres of the prostate gland. 

Two bands of oblique fibres, originating behind the orifices of the ureters, 
converge to the back part of the prostate gland, and are inserted, by means of a 
fibrous process, into the middle lobe of that organ. They are the muscles of the 
meters , described by Sir C. Bell, who supposed that, during the contraction of the 
bladder, they served to retain the oblique direction of the ureters, and so prevent 
the reflux of urine into them. 

The cellular coat consists of a layer of areolar tissue, connecting together the 
muscular and mucous coats, and intimately united to the latter. . 

The mucous coat is thin, smooth, and of a pale rose colour It is continuous 
through the ureters with the lining membrane of the urmiferous tubes, and 
below, with that of the urethra. It is connected loosely to the muscular coat, 
by a layer of ateolar tissue, excepting at the trigone, where its adhesion is 
more close. It is provided with a few mucous follicles ; and numerous small 
racemose glands, lined with columnar epithelium, exist near the neck of the 
organ. The epithelium covering it is intermediate in form between the columnar 


and squamous varieties. 

Interior of the bladder . Upon the inner 
immediately behind the urethral orifice, is a 


surface of the base of the bladder, 
tri an gular, smooth surface, the apex 
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of which is directed forwards ; this is the trigonum vesicce, or trigone vesicate . 
It is paler in colour than the rest of the mucous membrane, and never presents 
any rug®, even in the collapsed condition of the organ, owing to its intimate 
adhesion to the subjacent tissues. It is bounded on each side by two slight 
ridges, which pass backwards and outwards to the orifices of the ureters, and cor- 
respond with the muscles of these tubes ; and at each posterior angle, by the orifices 
of the ureters, which are placed nearly two inches from each other, and about an 
inch and a half behind the orifice of the urethra. The trigone corresponds with 
the interval at the base of the bladder, 
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bounded by the prostate in front, and ,69.— The Bladder and Urethra laid open. 

the vesicube and vasa deferentia on Seen from above. 

the sides. Projecting from the lower 

and anterior part of the bladder, into 

the orifice of the urethra, is a slight &// 

elevation of mucous membrane, called 1 ^ V\\ & 

the uvula vesicce . It is formed by a 1 m 

thickening of the prostate. M / L |||f 

The arteries supplying the bladder 
are the superior, middle, and inferior ymMM 

vesical, in the male, with additional 
branches from the uterine, in the 

female. They are all derived from 1®"' 

the anterior trunk of the internal iliac. ‘ MkF 

The veins form a complicated plexus 
round the neck, sides, and base of the 
bladder, and terminate in the internal 

The lymphatics Accompany the 
blood-vessels, passing through the . 

glands surrounding them. wKjjjji^ 

The nerves are derived from the 0 rifle *9 duet*^ 

hypogastric and sacral plexuses; the t 'tgj %\ W 
former supplying the upper part of II i m 

the organ, the latter its base and H* ? fl 

neck. g 1 ! 

Male Urethra. ||j *b£j|| 

The urethra extends from the neck ^ | f S 

of the bladder to the meatus urinarius. | $ J|K 

It presents a double curve in the flac- X j < 

cid state of the penis, but in the erect 

state it forms only a single curve, the 3; j jE|$ 

concavity of which is directed upwards A jMmkh 

(fig. 368). Its length varies from 

eight to nine inches ; and it is divided .. 

into three portions, the prostatic, mem- \i Wi/ 

branous, and spongy, the structure and 
relations of which are essentially dif- 
ferent. 

The Prostatic portion is the widest and most dilatable part of the canal. It 
passes through the prostate gland, from its base to its apex, lying nearer its upper 
than its lower surface. It is about an inch and a quarter in length ; the form of 
the canal is spindle-shaped, being wider in the middle than at either extremity, 
and narrowest in front, where it joins the membranous portion. A transverse 
section of the canal in this situation is triangular, the apex directed downwards. 

Upon the floor of the canal is a narrow longitudinal ridge, the veru montanuw, 
or caput gallvnaginis, formed by an elevation of the mucous membrane and its 



subjacent tissue. It is eight or nine lines in length, and a line and a half in 
height ; and contains, according to Kobelt, muscular and erectile tissues. When 
distended, it may serve to prevent the passage of the semen backwards into the 
bladder. On each side of the verumontanum is a slightly depressed fossa, the 
prostatic rimes, the floor of which is perforated by numerous apertures, the orifices 
of the prostatic ducts , the ducts of the middle lobe opening behind the crest. At 
the fore part of the verumontanum, in the middle line, is a depression, the smus 
pocularis ( vesicula prostatica) ; and upon or within its margins are the slit-like 
openings of the ejaculatory ducts. The sinus pocularis forms a cul-de-sac about 
a quarter of an inch in length, which runs upwards and backwards in the sub- 
stance of the prostate, beneath the middle lobe ; its prominent upper wall partly 
forms the verumontanum. Its walls are composed of fibrous tissue, muscular 
fibres, and mucous membrane ; and numerous small glands open on its inner 
surface. It has been called by Weber, who discovered it, the uterus masculinus , 
from its supposed homology with the female organ. 

The Membranous portion of the urethra extends between the apex of the 
prostate, and the bulb of the corpus spongiosum. It is the narrowest part of the 
canal (excepting the orifice), and measures three-quarters of an inch along its upper 
and half an inch along its lower surface, in consequence of the bulb projecting 
backwards beneath it below. Its upper concave surface is placed about an inch 
beneath the pubic arch, from which it is separated by the dorsal vessels and nerves 
of the penis, and some muscular fibres. Its lower convex surface is separated 
from the rectum by a triangular space, which constitutes the perinseum. The 
membranous portion of the urethra perforates the deep perinteal fascia ; and two 
layers from this membrane are prolonged round it, the one forwards, the other 
backwards ; it is also surrounded by the Compressor urethrae muscle. Its coverings 
are mucous membrane, elastic fibrous tissue, a thin layer of erectile tissue, muscular 


fibres, and a prolongation from the deep perinsoal fascia. 

The Spongy portion is the longest part of the urethra, and is contained in the 
corpus spongiosum. It is about six inches in length, and extends from the ter- 
mination of the membranous portion to the meatus urinarius. Commencing below 
the symphysis pubis, it ascends for a short distance, and then curves downwards. 
It is narrow, and of uniform size in the body of the penis, measuring about a 
quarter of an inch in diameter ; being dilated behind, within the bulb, where it 
forms the bulbous portion; and again anteriorly within the glans penis, forming 
the fossa navicularis. A cross section of this canal in the body of the perns has 
its long diameter transverse ; but in the glans, that diameter is directed vertically 

The meatus urinarius is the most contracted part of the urethra ; it is a vertical 
slit, about three lines in length, bounded on each side by two small labia. The 
inner surface of the lining membrane of the urethra, especial y on t e oor o e 
spongy portion, presents the orifices of numerous mucous glands and follicles, 
situated in the submucous tissue, and named the glands of LMre They vary in 
size, and their orifices are directed forwards, so that they may easily intercept the 
point of a catheter in its passage along the canal. One of these lacunae, larger 
than the rest, is situated on the upper surface of the fossa navrcularis about an 
inch and a half from the orifice ; it is called the lacuna rmgna. Into the bulbous 

portion are found opening the ducts of Cowper s glands. 

(Wars. Th» iothra i. composed of three coat, s a mneoae, m™cuW, and 


er Tb0 6 * mucous mt forma part of the 

continuous with the mucous membrane of the b a er, { ’ ro lon£ed ^^0 
externally, with the integument covering the glans penis ; and is p g 
the ducts oTthe glands wldch open into the urethra vrz., Cowper s gknds, the 
prostate riand and the vasa deferentia and vesicul® semmales, through the 

In the spongy and membranous portions^ J membrane 

is arranged in longitudinal folds when the organ is contracted. Small papill* are 

z z 
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found upon it, near the orifice ; and its epithelial lining is of the columnar variety, 
excepting near the meatus, where it is laminated. 

The muscular coat consists of two layers of plain muscular fibres, an external 
longitudinal layer, and an internal circular. The muscular tissue is most abundant 
in the prost&tio portion of the canal. 

A thin layer of erectile tissue is continued from the corpus spongiosum 
round the membranous and prostatic portions of the urethra to the neck of 
the bladder. 



NAWAB 3AUAR JUNO &AHADUR. 


Male Generative Organs. 

Prostate Gland. 

T HE Prostate Gland (Trpd'urrrjiju, to standi before) is a pale, firm, glandular 
body, which surrounds the neck of the bladder and commencement of the 
urethra. It is placed in the pelvic cavity, behind and below the symphysis pubis, 
posterior to the deep perinea al fascia, and upon the rectum, through which it may 
be distinctly felt, especially when enlarged. In shape and size it resembles a 
horse-chesnut. 

Its base is directed backwards towards the neck of the bladder. 

The apex is directed forwards to the deep perinesal fascia, which it touches. 

Its under surface is smooth, and rests on the rectum, to which it is connected 
by dense areolar fibrous tissue. 

Its upper surface is flattened, marked by a slight longitudinal furrow, and 
placed about three-quarters of an inch below the pubic symphysis. 

It measures about an inch and a half in its transverse diameter at the base, an 
inch in its antero-posterior diameter, and three-quarters of an inch in depth. Its 
weight is about six drachms. It is held in its position by the anterior ligaments 
of the bladder (pubo-prostatic) ; by the posterior layer of the deep perineeal fascia, 
which invests the commencement of the membranous portion of the urethra and 
prostate gland ; and by the anterior portion of the Levator ani muscle (levator 
prostatce ), which passes down on each side from the symphysis pubis and anterior 
ligament of the bladder to the sides of the prostate. 

The prostate consists of three lobes : two lateral and a middle lobe. 

The two lateral lobes are of equal size, separated behind by a deep notch, and 
marked by a slight furrow upon their upper and lower surface, which indicates 
the bi-lobed condition of the organ in some animals. 

The third, or middle lobe , is a small transverse band, occasionally a rounded 
or triangular prominence, placed between the two lateral lobes, at the under and 
posterior part of the organ. It lies immediately beneath the neck of the bladder, 
behind the commencement of the urethra, and above the ejaculatory ducts. Its 
existence is not constant ; but it is occasionally found at an early period of life, as 
well as in adults, and in old age. In advanced life it often becomes considerably 
enlarged, and projects into the bladder, so as to impede the passage of the urine. 
According to Dr. Messer’s researches, conducted at Greenwich Hospital,* it would 
seem that this obstruction exists in 20 per cent, of all prostates over sixty years 

° The prostate gland is perforated by the urethra and common seminal ducts. 
The urethra usually lies about one-third nearer its upper than its lower surface ; 
occasionally the prostate surrounds only the lower three-fourths of this tab©, and 
more rarely the urethra runs through the lower instead of the upper part of the 
gland. The ejaculatory ducts pass forwards obliquely through a comcal canal, 
situated in the lower part of the prostate, and open into the pros e po ion o 
the urethra. 

Structure. The prostate is enclosed in a thin but firm fibrous ca P s ^ e > 
from that derived from the posterior layer of the deep perineeal fascia, 
separated from it by a plexus of veins. Its substance is of a pale reddish-gprey 
colour, very friable, but of great density. It consists of glandular substan ■ 

longations from the fibrous capsule, and enclosed in a delicate capillary plw»s. 

• Med.-Chir. Tram., vol. xliii. p. l 62 - 
z z 2 
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The epithelium lining the canals is columnar, whilst that in the terminal vesicles 
is of the squamous variety. 

The muscular tissue of the prostate is arranged in the form of circular hands 
round the urethra ; it is continuous behind with the circular fibres of the sphincter 
vesicse, and in front with the circular fibres of the urethra. The muscular fibres 
are of the involuntary kind. The prostatic ducts open into the floor of the 
prostatic portion of the urethra. 

Vessels and Nerves . The arteries supplying the prostate are derived from the 
internal pudic, vesical, and heemorrhoidal. Its veins form a plexus around the 
sides and base of the gland ; they communicate in front with the dorsal vein of 
the penis, and terminate in the internal iliac vein. The nerves are derived from 
the hypogastric plexus. 

The Prostatic Secretion is a milky fluid, having an acid reaction, and present- 
ing, on microscopic examination, molecular matter, the squamous and columnar 
forms of epithelium, and granular nuclei. In old age, this gland is liable to be 
enlarged, and its ducts are often filled with innumerable small concretions, of a 
brownish-red colour, and of the size of a millet seed, composed of carbonate of 
lime and animal matter. 

Cowper’s Glands. 

Cowper's Glands are two small rounded and somewhat lobulated bodies, of a 
yellowish colour, about the size of peas, placed beneath the fore part of the mem- 
branous portion of the urethra, between the two layers of the deep perinceal 
fascia. They lie close behind the bulb, and are enclosed by the transverse fibres 
of the Compressor urethrae muscle. Each gland consists of senlftral lobules, held 
together by a fibrous investment. The excretory duct of each gland, nearly an 
inch in length, passes obliquely forwards beneath the mucous membrane, and 
opens by a minute orifice on the floor of the bulbous portion of the urethra. 
Their existence is said to be constant; they gradually diminish in size as age advances. 

The Penis. 

The penis is the organ of copulation, and contains in its interior the larger 
portion of the urethra. It consists of a root, body, and extremity or glans penis. 

The root is broad, and firmly connected to the rami of the pubes by two strong 
tapering fibrous processes, the crura, and to the front of the symphysis pubis by a 
fibrous membrane, the suspensory ligament. 

The extremity , or glcms penis , presents the form of an obtuse cone, flattened 
from above downwards. At its summit is a vertical fissure, the orifice of the 
urethra (meatus urinarius) : at the back part of this orifice a fold of mucous 
membrane passes backwards to the bottom of a depressed raphe, where it is con- 
tinuous with the prepuce ; this fold is termed the frcenum preputii. The base of 
the glans forms a rounded projecting border, the corona glandis ; and behind the 
corona is a deep constriction, the cervix . Upon both of these parts numerous 
small lenticular sebaceous glands are found, the glandules Tysonid , odoriferce. 
They secrete a sebaceous matter of very peculiar odour, which probably contains 
caserne, and becomes easily decomposed. * 

The body of the penis is the part between the root and the extremity. In the 
flaccid condition of the organ it is cylindrical, but when erect has a triangular 
prismatic form with rounded angles, the broadest side being turned upwards, and 
called the dorsum . It is covered by integument remarkable for its thinness, its 
dark colour, and its looseness of connection with the deeper parts of the organ, and 
containing no adipose tissue. At the root of the penis the integument is continuous 
with that upon the pubes and scrotum ; and at the neck of the glans it leaves the 
surface, and becomes folded upon itself to form the prepuce. 

The internal layer of the prepuce, which also becomes attached to the cervix, 
approaches in character to a mucous membrane ; it is reflected over the gla® 9 
perns, and at the meatus urinarius is continuous with the mucous lining of th© 
urethra. 



PENIS. 


The mucous membrane covering the glans penis contains no sebaceous glands ; 
but projecting from its free surface are a number of small, highly sensitive 
papillae. 

The penis is composed of a mass of erectile tissue, enclosed in three cylindrical 
fibrous compartments. Of these, two, the corpora cavernosa, are placed side by 
side along the upper part of the organ ; the third, or corpus spongiosum, encloses 
the urethra, and is placed below. 

The Corpora Cavernosa form the chief part of the body of the penis. They 
consist of two fibrous cylindrical tubes, placed side by side, and intimately con- 
nected along the median line for their anterior three- fourths, their posterior fourth 
being separated to form the two crura, by which the penis is connected to the 
rami of the pubes. Each crus commences by a thick-pointed process in front of 
the tuberosity of the ischium ; and, near its junction with its fellow, presents a 
slight enlargement, named, by Kobelt, the bulb of the corpus cavemosum. Just 
beyond this point they become constricted, and retain an equal diameter to their 
anterior extremity, where they form a single rounded end, which is received 
into a fossa in the base of the glans penis. A median groove on the upper surface 
lodges the dorsal vein of the penis, and the groove on the under surface receives 
the corpus spongiosum. The root of the penis is connected to the symphysis pubis 
by the suspensory ligament. 

Structure. Each corpus cavernosum consists of a strong fibrous envelope, 
enclosing a fibrous reticular structure, which contains erectile tissue in its meshes. 
It is separated from its fellow by an incomplete fibrous septum. 

The fibrous investment is extremely dense, of considerable thickness, and highly 
elastic ; it not only invests the surface of the organ, but sends off numerous fibrous 
bands ( trabeculce ) from its inner surface, as well as from the surface of the septum, 
which cross its interior in all directions, subdividing it into a number of separate 
compartments, which present a spongy structure, in which the erectile tissue is 

contained. 

The trabecular structure fills the interior of the corpora cavernosa. Its com- 
ponent fibres are larger and stronger round the circumference than at the centre 
of the corpora cavernosa ; they are also thicker behind than in front. The inter- 
spaces, on the contrary, are larger at the centre than at the circumference, their 
long "diameter being directed transversely; and they are largest anteriorly. They 

are lined by a layer of squamous epithelium. 

The fibrous septum forms an imperfect partition between the two corpora caver- 
nosa : it is thick and complete behind ; but in front it is incomplete and consists 
of a number of vertical bands of fibrous tissue, which are arranged like the teeth 
of a comb, hence the name, septum pectiniforme ; these bands extend between the 

dorsal and urethral surface of the corpora cavernosa. 

The fibrous investment and septum consist of longitudinal bands of white fibrous 
tissue, with numerous elastic and muscular fibres. The trabeculre also consist of 
white fibrous tissue, elastic fibres, and plain muscular fibres, and enclose artgnes 

^The^C™ Spongiosum encloses the urethra, and is situated in the groove on 
the under surface of the corpora cavernosa. It commences posteriorly in front 
the deep perimeal fascia, between the diverging crura of the corpora ravernosa^ 
where Ft forms a rounded enlargement, the bulb ; and terminates, antenorly, im 
another expansion the glans penis, which overlaps the anterior rounded extremity 

The central portion, or body of th. corpus spoupomm, 

is cylindrical and tapers slightly from behind forwards. 

The bulb Varies in size in different subjects ; it receives a fibrous mvestoent 
from the anterior layer of the deep perimeal fascia, and is surrounded by the 
AcrelZJTSS muscle. The urethrs enter, the bulb »e«er - 
lower surface, being surrounded by a layer of erectile tissue, a t^n prolongation 
of which is continued backwards round the membranous* 

of the canal to the neck of the bladder, lying immediately beneath the mucous 
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membrane. The portion of the bulb below the urethra presents a partial division 
into two lobes, being marked externally by a linear raphe, whilst internally there 
projects inwards, for a short distance, a thin fibrous septum, more distinct in early 
lifts. 

Structure. The corpus spongiosum consists of a strong fibrous envelope, enclosing 
a trabecular structure, which contains in its meshes erectile tissue. The fibrous 
envelope is thinner, whiter in colour, and more, elastic than that of the corpus 
cavernosum. The trabeculae are delicate, uniform in size, and the meshes between 
them small ; their long diameter, for the most part, corresponding with that of the 
penis. A thin layer of muscular fibres, continuous behind with those of the bladder, 
forms part of the outer coat of the corpus spongiosum. 

Erectile tissue consists essentially of an intricate venous plexus, lodged in the 
interspaces between the trabeculae. The veins forming this plexus are so 
numerous, and communicate so freely with one another, as to present a cellular 
appearance when examined by means of a section ; their walls are extremely thin, 
and lined by squamous epithelium. The veins are smaller in the glans penis, 
corpus spongiosum, and circumference of the corpora cavernosa, than in the central 
part of the latter, where they are of large size, and much dilated. They return 
the blood by a series of vessels, some of which emerge in considerable numbers 
from the base of the glans penis, and converge on the dorsum of the organ to form 
the dorsal vein ; others pass out on the upper surface of the corpora cavernosa, 
and join the dorsal vein ; some emerge from the under surface of the corpora 
cavernosa, and, receiving branches from the corpus spongiosum, wind round the 
sides of the penis to terminate in the dorsal vein ; but the greater number pass 
out at the root of the penis, and join the prostatic plexus and pudendal veins. 

The arteries of the penis are derived from the internal pudic. Those supplying 
the corpora cavernosa are the arteries of the corpora cavernosa, and branches from 
the dorsal artery of the penis, which perforate the fibrous capsule near the fore 
part of the organ. Those to the corpus spongiosum are the arteries of the bulb. 
Additional branches are described, by Kobelt, as arising from the trunk of the 
internal pudic ; they enter the bulbous enlargements on. the corpora cavernosa and 
corpus spongiosum. The arteries, on entering the cavernous structure, divide into 
branches, which are supported and enclosed by the trabecul© ; according to Muller, 
some of these branches terminate in a capillary network, which communicates with 
the veins as in other parts ; whilst others are more convoluted, and assume a tendril- 
like appearance; hence the name, helieme arteries , which is given to these 
vessels. The helicine arteries are more abundant in the back part of the corpora 
cavernosa and corpus spongiosum ; they have not been seen in the glans penis. 
They are small twigs, given off in bunches from the sides of the arteries as they 
he on the trabeculae, and they terminate in dilated extremities hanging down into 
the cavity of a vein. Whether the extremities of the twigs are open or closed, 
appears uncertain. The existence of these vessels is denied by Valentin, who 
describes the smallest branches of the arteries as terminating by wide, funnel- 
shaped orifices, which open directly into the venous cavities. 

The lymphatics of the penis consist of a superficial and deep set ; the former 
terminate in the inguinal glands ; the latter emerge from the corpora cavernosa 
and corpus spongiosum, and, passing beneath the pubic arch, join the deep lym- 
phatics of the pelvis. 

The nerves are derived from the internal pudic nerve and the hypogastric plexus. 
On the glans and bulb, some filaments of the cutaneous nerves have Pacinian 
bodies connected with them. 

The Testes and their Coverings. 

The testes are two small glandular organs, which secrete the semen ; they are 
situated in the scrotum, being suspended by the spermatic cords. At an early 
period of foetal life, the testes are contained in the abdominal cavity, behind the 
peritoneum. Sefbre birth, they descend to the , inguinal canal, along which they 



SCROTUM, 


pass with the spermatic cord, and, emerging at the external abdominal ring, they 
descend into the scrotum, becoming invested in their course by numerous coverings, 
derived from the serous, muscular, and fibrous layers of the abdominal parietes, as 
well as by the scrotum. The coverings of the testis are, the 

Dartos } ScroW 

Intercolumnar, or External spermatic fascia. 

Cremaster muscle. 

Inftmdibuliform, or Fascia propria (Internal spermatic fascia). 

Tunica vaginalis. 

The Scbotum is a cutaneous pouch, which contains the testes and part of the 
spermatic cords. It is divided into two lateral halves, by a median line, or raphe, 
which is continued forwards to the under surface of the penis, and backwards 
along the middle line of the perineum to the anus. Of these two lateral portions, 
the left is longer than the right, and corresponds with the greater length of the 
spermatic cord on the left side. Its external aspect varies under different 
circumstances : thus, under the influence of warmth, and in old and debilitated 
persons, it becomes elongated and flaccid : but, under the influence of cold, and 
in the young and robust, it is short, corrugated, and closely applied to the testes. 
The scrotum consists of two layers, the integument and the dartos. 

The integument is very thin, of a brownish colour, and generally thrown into 
folds or rugee. It is provided with sebaceous follicles, the secretion of which has 
a peculiar odour, and is beset with thinly scattered, crisp hairs, the roots of which 
are seen through the skin. 

The dartos is a thin layer of loose reddish tissue, endowed with contractility ; 
it forms the proper tunic of the scrotum, is continuous, around the base of the 
scrotum, with the superficial fascia of the groin, perineum, and inner side of the 
thighs, and sends inwards a distinct septum, septum scroti, which divides it into 
two cavities for the two testes, the septum extending between the raphe and the 
under surface of the penis, as far as its root. 

The dartos is closely united to the skin externally, but connected with the sub- 
jacent parts by delicate areolar tissue, upon which it glides with the greatest 
facility. The dartos is very vascular, and consists of a loose areolar tissue, con- 
taining unstriped muscular fibre. Its contractility is slow, and excited by cold 

and mechanical stimuli, but not by electricity. 

The intercolumnar fascia is a thin membrane, derived from the margin of t 
pillars of the external abdominal ring, during the descent of the testis in t e 
foetus, being prolonged downwards around the surface of the cord and testis. It 
is separated from the dartos by loose areolar tissue, which 

movement of the latter upon it, but is intimately connected with the succeeding 

The cremasteric fascia consists of scattered bundles of muscular ,^ c \ e 

master muscle), derived from the lower border of the Internal ob q , 

during the descent of the testis (p. 733)- . . , , * invents the 

The fascia propria is a thin membranous layer, which loose y 
surface of the^ord It is a continuation downwards of the 
cess of the fascia transversalis, and is also derived during the descent of the testi 

“i&tSL «fh th. pxSSt 

more detailed ac count of the other coverings o 

description of the surgical anatomy of m^al heram. ^ ^ ^ ^ ; ^ 

Vessels and Nerves. The arteries supplying S sunerficial perineaal 

superficial and deep external pudic, from the emo , epigastric. 

branch of the internal pudic; and the cremastenc branch ^m^ 

The follow the course of ^ corresponding Uio- 

terminate in the inguinal glands. The nerves axe: the ilio-mgmnai 
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hypogastric branches of the lumbar plexus, the two superficial perinatal branches 
of the internal pudic nerve, the inferior pudendal branch of the small sciatic nerve, 
and the genital branch of the genito- crural nerve. 

The Spermatic Cord extends from the internal abdominal ring, where the 
Structures of which it is composed converge, to the back part of the testicle. It 
is composed of arteries, veins, lymphatics, nerves, and the excretory duct, of the 
testicle. These structures are connected together by areolar tissue, and invested 
by the fascias brought down by the testicle in its descent. In the abdominal wall, 
the cord passes obliquely along the inguinal canal, lying at first beneath the 
Internal oblique, and upon the fascia transversalis ; but nearer the pubes, it rests 
upon Poupart’s ligament, having the aponeurosis of the External oblique in front 
of it, and the conjoined tendon behind it. It then escapes at the external ring, 
and descends nearly vertically into the scrotum. The left cord is rather longer 
than the right, consequently the left testis hangs somewhat lower than its fellow. 

The arteries of the cord are : the spermatic, from the aorta ; the artery of the 
vas deferens, from the superior vesical ; and the cremasteric, from the epigastric 
artery. 

The spermatic artery supplies the testicle. On approaching the gland, it gives 
off some branches which supply the epididymis, and others which perforate the 
tunica albuginea behind, and spread out on its inner surface, or pass through 
the fibrous septum in its interior, to be distributed on the membranous septa 
between the lobes. 

The artery of the vas deferens is a long slender vessel, which accompanies the 
vas deferens, ramifying upon the coats of that duct, and anastomosing with the 
spermatic artery near the testis. 

The cremasteric branch from the epigastric supplies the Cremaster muscle, and 
other coverings of the cord. 

The spermatic veins leave the back part of the testis, and receiving branches 
from the epididymis, unite to form a plexus (pampiniform plexus), which forms 
the chief mass of the cord. They pass up in front of the vas deferens, and unite 
to form a single trunk, which terminates, on the right side, in the inferior vena 
cava, on the left side, in the left renal vein. 

The lymphatics are of large size, accompany the blood-vessels, and terminate 
in the lumbar glands. 

The nerves are the spermatic plexus from the sympathetic. This plexus is 
derived from the renal and aortic plexuses, joined by filaments from the hypogastric 
plexus, which accompany the artery of the vas deferens. 

Testes. 

The testes are two small glandular organs, suspended in the scrotum by the 
spermatic cords. Each gland is of an oval form, compressed laterally and behind, 
and having an oblique position in the scrotum ; the upper extremity being directed 
forwards and a little outwards ; the lower, backwards and a little inwards ; the 
anterior convex border looks forwards and r downwards, the posterior or straight 
border, to which the cord is attached, backwards and upwards. 

The anterior and lateral surfaces, as well as both extremities of the organ, arc 
convex, free, smooth, and invested by the tunica vaginalis. The posterior border, 
to which the cord is attached, receives only a partial investment from that mem- 
brane. Lying npon the outer edge of this border, is a long, narrow, flattened 
body, named, from its relation to the testis, the epididymis {lilvfkos, testis). 
It consists of a central portion, or body, an upper enlarged extremity, the globus 
major, or head ; and a lower pointed extremity, the tail, or globus minor. The 
globus major is intimately connected with the upper end of the testicle by means 
of its efferent ducts ; and the globus minor is connected with its lower end by 
cellular tissue, and a reflection of the tunica vaginalis. The outer surface and 
upper and lower ends of the epididymis are free and covered by serous mem- 
brane ; the body is also completely invested by it, excepting along its posterior 
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border, and connected to the back of the testis by a fold of the serous mem- 
brane. Attached to the upper end of the testis, or to the epididymis, is a small 

pedunculated body, the use of which is 

370.— The Testis in Situ. The Tunica unknown. 

Vaginalis having been laid open. Size omd Weight The average dimen- 

sions of this gland are from one and a 
half to two inches in length, one inch in 
breadth, and an inch and a (quarter in 
the antero-posterior diameter ; and the 
weight varies from six to eight drachms, 
the left testicle being a little the larger. 

The testis is invested by three tunics, 
the tunica vaginalis, tunica albuginea, 
and tunica vasculosa. 

The Tunica Vagmalis is the serous 
covering of the testis. It is a pouch of 
serous membrane, derived from the peri- 
toneum during the descent of the testis 
in the foetus, from the abdomen into the 
scrotum. After its descent, that portion of 
the pouch which extends from the internal 
ring to near the upper part of the gland, 
becomes obliterated, the lower portion re- 
maining as a shut sac, which invests the 
outer surface of the testis, and is reflected 
on the internal surface of the scrotum ; 
hence it may be described as consisting of a visceral and parietal portion. 

The visceral portion (tunica vaginalis 'propria ), covers the outer surface of the 
testis, as well as the epididymis, connecting the latter to the testis by means of a 
distinct fold. From the posterior border of the gland, it is reflected on to the 
internal surface of the scrotum. 

The parietal portion of the serous membrane ( tunica vaginalis reflexa) y is far 
more extensive than the visceral portion, extending upwards for some distance 
in front, and on the inner side of the cord, and reaching below the testis. The 
inner surface of the tunica vaginalis is free, smooth, and covered by a layer of 
squamous epithelium. The interval between the visceral and parietal layers of 
this membrane, constitutes the cavity of the tunica vaginalis. 

The Tunica Albuginea is the fibrous covering of the testis. It is a dense 
fibrous membrane, of a bluish- white colour, composed of bundles of white fibrous 
tissue, which interlace in every direction. Its outer surface is covered by the tunica 
vaginalis, except along its posterior border, and at the points of attachment of 
the epididymis ; hence the tunica albuginea is usually considered as a fibro-serous 
membrane, like the dura mater and pericardium. This membrane surrounds the 
glandular structure of the testicle, and, at its posterior and upper border, is 
reflected into the interior of the gland, forming an incomplete vertical septum, 
called the mediastinum testis ( corpus Highmorianum ) . 

The mediastinum testis extends from the upper, nearly to the lower border of 
the gland, and is wider above than below. From the front and sides of this 
septum, numerous slender fibrous cords (trabecule b) are given off, which pass to be 
attached to the inner surface of the tunica albuginea: they serve to maintain the 
form of the testis, and join with similar cords given off from the inner surface of 
the tunica albuginea, to form spaces which enclose the separate lobules of the 
organ. The mediastinum supports the vessels and ducts of the testis in their 
passage to and from the substance of the gland. 

The Tunica Vasculosa (pia mater testis ), is the vascular layer of the testis, 
consisting of, a plexus of blood-vessels, held together by a delicate areolar tissue. 

the inner surface of the tunica albuginea, sending off numerous processes 




7i4 MALE GENERATIVE ORGANS. 

between the lobules, which are supported by the fibrous prolongations from the 
mediastinum testis. 

Structure. The glandular structure of the testis consists of numerous lobules 
(lobuli testis ). Their number, in a single testis, is estimated by Berres at 250, and 
by Krause at 400. They. differ in size according .to their position, those in the 
middle of the gland being larger and longer. The lobules are conical in shape, 
the base being directed towards the circumference of the organ, the apex towards 
the me diastinum. Each lobule is contained in one of the intervals between 
the fibrous cords and vascular processes, which extend between the mediastinum 
testis the tunica albuginea, and consists of from one to three, or more, 
minute convoluted tubes, the tubuli seminiferi. The tubes may be separately 
unravelled, by careful dissection under water, and may be seen to com- 
mence either by free ceecal ends, or by 

anastomotic loops. The total number 37 i.—V e rtical Section of the Tes-’, 
of tubes is considered by Monro to be tide, to show the arrangement 

about 300, and the length of each about of the Ducts, 

sixteen feet : by Lauth, their number is 
estimated at 840, and their average 
length two feet and a quarter. Their 
diameter varies from ^^th to y^-th of an 
inch. The tubuli are pale in colour in 
early life, but, in old age, they acquire a 
deep yellow tinge, from containing much 
fatty matter. They consist of a base- 
ment membrane, lined by epithelium, 
consisting of nucleated granular cor- 
puscles, and are enclosed in a delicate 
plexus of capillary vessels. In the apices 
of the lobules, the tubuli become less 
convoluted, assume a nearly straight 
course, and unite together to form from 
twenty to thirty larger ductB, of about 
3*frth of an inch in diameter, and these, 
from their straight course, are called 
vasa recta . 

The vasa recta enter the fibrous tissue 
of the mediastinum, and pass upwards 
and backwards, forming, in their ascent, a 
close network of anastomosing tubes, with 
exceedingly thin parietes ; this constitutes the rete testis. At the upper end of tbe 
mediastinum, the vessels of the rete testis terminate in from twelve to fifteen or 
twenty ducts, the vasa efferentia : they perforate the tunica albuginea, and carry 
the seminal fluid from the testis to the epididymis. Their course is at first straight ; 
they then become enlarged, and exceedingly convoluted, and form a series of coni- 
cal masses, the coni vasculosi , which, together, constitute the globus major of the 
epididymis. Each cone consists of a single convoluted duct, from six to eight 
inches in length, the diameter of which gradually decreases from the testis to 
the epididymis. Opposite the bases of the cones, the efferent vessels open at 
narrow intervals into a single duct, which constitutes, by its complex convolu- 
tions, the body and globus minor of the epididy mis . When the convolutions of 
this tube are unravelled, it measures upwards of twenty feet in length, and 
increases in breadth and thickness as it approaches the vas deferens. The con- 
volutions are held together by fine areolar tissue, and by bands of fibrous tissue. 
A long narrow tube, the vascvXum aberrant of Haller, is occasionally found con- 
nected with the lower part of the canal of the epididymis, or with the commence- 
ment of the vas deferens, and extending up into the oofd for about two or three 
inches, where it terminates by a blind extremity, which is occasionally bifurcated. 
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Its length varies from an inch and a half to fourteen inches, and sometimes it be- 
comes dilated towards its extremity : more commonly, it retains the same diameter 
throughout. Its structure is similar to that of the vas deferens. Occasionally, it 
is found unconnected with the epididymis. 

The Vas Deferens , the excretory duct of the testis, is the continuation of the 
epididymis. Commencing at the lower part of the globus minor, it ascends along 
the posterior and inner side of the testis and epididymis, and along the back part 
of the spermatic cord, through the spermatic canal, to the internal abdominal 
ring. From the ring it descends into the pelvis, crossing the external iliac 
vessels, and curves round the outer side of the epigastric artery : at the side of 
the bladder, it arches backwards and downwards to its base, crossing outside the 
obliterated hypogastric artery, and to the inner side of the ureter. At the base of 
the bladder, it lies between that viscus and the rectum, running along the inner 
border of the vesicula seminalis. In this situation, it becomes enlarged and sac- 
culated ; and, becoming narrowed, at the base of the prostate, unites with the duct 
of the vesicula seminalis to form the ejaculatory duct. The vas deferens presents a 
hard and cord-like sensation to the fingers ; it is about two feet in length, of cylin- 
drical form, and about a line and a quarter in diameter. Its walls are of extreme 
density and thickness, measuring one-third of a line ; and its canal is extremely 
small, measuring about half a line. 

3 7 a. — Base of the Bladder, with the Vasa Deferentia 
and Yesiculee Seminales. 



In structure, the vas deferens consist of three coats: .. An external, or cellular 
coat ; 2. A muscular coat, which is thick, dense, elastic, and consists of two lonp- 
tudinal, and an intermediate circular layer of muscular fibres , 3. ^ , 

mucous coat, which is pale, and arranged in longitudinal folds; its epithelial 

covering is of the columnar variety. 


Vesictjue Seminales. 

Tho Sm^l m two 

«» *«» * «>• to -to. ^ -J* «.•" 

fluid to bo oddod tiut „ d a, narrow end 

pyramidal in form- the broad end being curecwu ^ u . , . 
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They vary, however, in size, not only in different individuals, but also in the same 
individual on the two sides. Their upper surface is in contact with the base of 
the bladder, extending from near the termination of the ureters to the base of the 
prostate gland. Their under surface rests upon the rectum, from which they are 
separated by the recto- vesical fascia. Their posterior extremities diverge from each 
other. Their anterior extremities are pointed, and converge towards the base of 
the prostate gland, where each joins with the corresponding vas deferens to 
form the ejaculatory duct. Along the inner margin of each vesicula runs the 
enlarged and convoluted vas deferens. The inner border of the vesiculce, and the 
corresponding vas deferens, form the lateral boundary of a triangular space, limited 
behind by the recto-vesical peritoneal fold ; the portion of the bladder included 
in this space rests on the rectum, and corresponds with the trigonum vesicae in its 
interior. 

Structure. Each vesicula consists of a single tube, coiled upon itself, and giving 
off several irregular caecal diverticula ; the separate coils, as well as the diverticula, 
being connected together by fibrous tissue. When uncoiled, this tube is about 
the diameter of a quill, and varies in length from four to six inches ; it terminates 
posteriorly in a cul-de-sac ; its anterior extremity becomes constricted into a 
narrow straight duct, which joins on its inner side with the corresponding vas 
deferens, and forms the ejaculatory duct. 

The ejaculatory ducts , two in number, one on each side, are formed by the 
junction of the duct of the vesicula seminalis with the vas deferens. Each duct 
is about three-quarters of an inch in length ; it commences at the base of the 
prostate, and runs forwards and upwards in a canal in its substance, and along 
the side of the utriculns, to terminate by a separate slit-like orifice upon or within 
the margins of the sinus pocularis. The ducts diminish in size, and converge 
towards their termination. 

Structure. The vesicul® seminales are composed of three coats : an external or 
jibro-cellular , derived from the recto -vesical fascia ; a middle or fibrous coat , which 
is firm, dense, fibrous in structure, somewhat elastic, and contains, according to 
E. H. Weber, muscular fibres ; and an internal or mucous coat , which is pale, of a 
whitish-brown colour, and presents a delicate reticular structure, like that seen in 
the gall-bladder, but the meshes are finer. The epithelium is squamous. The 
coats of the ejaculatory ducts are extremely thin, the outer fibrous layer being 
almost entirely lost after their entrance into the prostate, a thin layer of muscular 
fibres and the mucous membrane forming the only constituents of the tubes. 

Vessels and Nerves. The arteries supplying the vesiculae seminales are derivod 
from the inferior vesical and middle hsemorrhoidal. The veins and lymphatics 
accompany the arteries. The nerves are derived from the hypogastric plexus. 

The Semen is a thick whitish fluid, having a peculiar odour. It consists of a 
fluid, the liquor seminis, and solid particles, the seminal granules, and spermatozoa. 

The liquor seminis is transparent, colourless, and of an albuminous compo- 
sition, containing, particles of squamous and columnar epithelium, with oil- 
globules and granular matter floating in it, besides the above-mentioned solid 
elements. 

The seminal granules are round finely-granular corpuscles, measuring 
an inch in diameter. 

The spermatozoa , or spermatic filaments, are the essential agents in producing 
fecundation. They are minute elongated particles, consisting of a small flattened 
oval extremity or body, and a, long slender caudal filament. A small circular 
spot is observed in the centre of the body, and at its point of connection with the 
tail there is frequently seen a projecting rim or collar. The movements of these 
bodies are remarkable, and consist of a lashing or undulatory motion of the tail. 

Descent of the Testes. 

The testes, at an early period of foetal life, are placed at the back part of the 
abdominal cavity, behind, the peritoneum, in front and a little below the kidneys. 
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The anterior surface and sides are invested by peritoneum ; the blood-vessels and 
efferent ducts are connected with their posterior surface; and attached to the 
lower end is a peculiar structure, the guberaaculum testis, which is said to assist 
in their descent. 

The Gubernacvlwm, Testis attains its full development between the fifth and 
sixth months; it is a conical- shaped cord, attached above to the lower end of 
the epididymis, and below to the bottom of the scrotum. It is placed behind 
the peritoneum, lying upon the front of the Psoas muscle, and completely filling 
the inguinal canal. It consists of a soft transparent areolar tissue within, which 
often appears partially hollow, surrounded by a layer of striped muscular fibres, 
the Cremaster, which ascends upon this body to be attached to the testis. 
According to Mr. Curling, the gubemaculum, as well as these muscular fibres, 
divides below into three processes : the external and broadest process is connected 
with Poup art’s ligament in the inguinal canal ; the middle process descends along 
the inguinal canal to the bottom of the scrotum, where it joins the dartos ; the 
internal one is firmly attached to the os pubis and sheath of the Rectus muscle ; 
some fibres, moreover, are reflected from the Internal oblique on to the front of 
the gubemaculum. Up to the fifth month, the testis is situated in the lumbar 
region, covered in front and at the sides by peritoneum, and supported in its 
position by a fold of that membrane, called the mesorchium ; between the fifth and 
sixth months the testis descends to the iliac fossa, the gubemaculum at the same 
time becoming shortened ; during the seventh month, it enters the internal ab- 
dominal ring, a small pouch of peritoneum (jprocessus vaginalis) preceding the 
testis in its course through the canal. By the end of the eighth month, the testis 
has descended into the scrotum, carrying down with it a lengthened pouch of peri- 
toneum, which communicates by its upper extremity with the peritoneal cavity. 
Just before birth, the upper part of this pouch usually becomes closed, and this 
obliteration extends gradually downwards to within a short distance of the testis. 
The process of peritoneum surrounding the testis, which is now entirely cut off 
from the general peritoneal cavity, constitutes the tunica vaginalis* 

Mr. Curling believes that the descent of the testis is effected by means of the 
muscular fibres of the gubemaculum ; those fibres which proceed from Poupart’s 
ligament and the Obliquus internus are said to guide the organ into the inguinal 
canal ; those attached to the pubis draw it below the external abdominal ring ; and 
those attached to the bottom of the scrotum complete its descent. During the 
descent of the organ these muscular fibres become greatly everted, forming a 
muscular layer, which becomes placed external to the process of the peritoneum, 
surrounding the gland and spermatic cord, and constitutes the Cremaster. In the 
female, a small cord, corresponding to the gubemaculum in the male, descends 
to the inguinal region, and ultimately forms the round ligament of the uterus. A 
pouch of peritoneum accompanies it along the inguinal canal, analogous to the 
processus vaginalis in the male ; it is called the canal of N uck . 

* The obliteration of the process of peritoneum which accompanies the cord, and is hence 
called the funicular process, is often incomplete. For an account of thevarious conditions 
produced ny such incomplete obliteration (which are of great importance in the pathological 
anatomy of Inguinal Hernia), the student is referred to the Essay on Hernia, by Mr. Birkett, 
in ‘ A System of Surgery/ edited by T. Holmes, vol. iv. 



Female Organs of Generation. 

T HE external Organs of Generation in the female, are the mons Veneris, the 
labia majora and minora, the clitoris, the meatus urinarius, and the orifice of 
the vagina. The term ‘ vulva’ or ‘pudendum,’ as generally applied, includes all 



The mons veneris is the rounded eminence in front of the pubes, formed by a 
collection of fatty tissue beneath the integument. It surmounts the vulva, and is 
covered with hair at the time of puberty. 

373. — The Vulva. External Female Organs of Generation. 



The labia majora are two prominent longitudinal cutaneous folds, extending 
downwards from the mons Veneris to the anterior boundary of the permeeum, and 
enclosing an elliptical fissure, the common urino- sexual opening. Each labium is 
formed externally of integument, covered with hair ; internally, of mucous mem- 
brane, which is continuous with the genito-urinary mucous tract 5 and between 
the two, of a considerable quantity of areolar tissue, fat, and a tissue resembling 
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scrotum besides vessels, nerves, and glands. The labia are 
thicker m front than behind, and joined together at each extremity, forming the 
anterior an^ posterior commissures. The interval left between the posterior com- 
missure and the margin of the anus is about an inch in length, and constitutes the 
peniueum. Just within the posterior commissure is a small transverse fold, the 
framulum puaendi or fowchette, which is commonly ruptured in the first partu- 
rition, and the space between it and the commissure is called the fossa navicular!*. 
The labia arc analogous to tbe scrotum in the mal e. 

The labia minora or nymyohce are two small folds of mucous membrane, 
situated within the labia majora, extending from the clitoris obliquely down- 
wards and outwards for about an inch and a half on each side of the orifice of the 
vagina, on the sides of which they are lost. They are continuous externally with 
the labia majora, internally with the inner surface of the vagina. As they con- 
verge towards the clitoris in front, each labium divides into two folds, which 
surround the glans clitoridis, the superior folds uniting to form the praeputium 
clitoridis, the inferior folds being attached to the glans, and forming the frasn um . 
The nymph® are composed of mucous membrane, covered by a thin epithelial 
layer. They contain a plexus of vessels in their interior, and are provided with 
numerous large mucous crypts which secrete abundance of sebaceous ma tter. 

The clitoris is an erectile structure, analogous to the corpora cavernosa of the 
penis. It is situated beneath the anterior commissure, partially hidden between 
the anterior extremities of the labia minora. It is an elongated organ, connected 
to the rami of the pubes and ischia on each side by two crura ; the body is 
short, and concealed beneath the labia ; the free extremity, or glans clitoridis, is 
a small rounded tubercle, consisting of spongy erectile tissue, and highly sensitive. 
The clitoris consists of two corpora cavernosa, composed of erectile tissue enclosed 
in a dense layer of fibrous membrane, united together along their inner surfaces 
by an incomplete fibrous pectiniform septum. It is provided, like the penis, with 
a suspensory ligament, and with two small muscles, the Erectores clitoridis, which 
are inserted into the crura of the corpora cavernosa. 

Between the clitoris, and the entrance of the vagina, is a triangular smooth 
surface, bounded on each side by the nymph® : this is the vestibule. 

The orifice of the urethra ( meatus urinarius ), is situated at the back part of 
the vestibule, about an inch below the clitoris, and near the margin of the vagina, 
surrounded by a prominent elevation of the mucous membrane. Below the 


meatus urinarius, is the orifice of the vagina, an elliptical aperture, more or less 
closed in the virgin, by a membranous fold, the hymen. 

The hymen is a thin semilunar fold of mucous membrane, stretched across 
the lower part of the orifice of the vagina; its concave margin being turned 
upwards towards the pubes. Sometimes this membrane forms a complete 
septum across the orifice of the vagina : a condition known as imperforate hymen. 
Occasionally, it forms a circular septum, perforated in the centre by a round 
opening ; sometimes it is cribriform, or its free margin forms a membranous 
fringe, or it may be entirely absent. It may also persist after copulation. The 
hymen cannot, consequently, be considered as a test of virginity. Its rupture, or 
the rudimentary condition of the membrane above referred to, gives rise to those 
small rounded elevations which surround the opening of the vagina, the carunculce 


rn/yrbiformes. 

Glands of Bartkolvne. On each side of the commencement of the vagina is a 
round or oblong body, of a reddish-yellow colour, and of the size of a horse- 
bean, analogous to Cowper’s gland in the male. It is called the gland of 
BartkoUne, Each gland opens by means of a long single duct, upon the inner 
side of the nymph®, external to the hymen. Extending from the clitoris, along 
either side of the vestibule, and lying a little behind the nymph®, are two large 
oblong masses about an inch in length, consisting of a plexus of veins, enclosed 
in a thin lay 0* of fibrous membrane. These bodies are narrow in front, rounded 
below, and are connected with the crura of the clitoris and rami of the pubes: 
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they are termed by Kobelt, the bulbi vestibuli ; and he considers them analogous 
to the bulb of the corpus spongiosum in the male. Immediately in front of these 
bodies is a smaller venous plexus, continuous with the bulbi vestibuli behind, and 
the glans olitoridis in front : it is callod by Kobelt, the pars intermedia , and is 
considered by him as analogous to that part of the body of the corpus spongiosum 
which immediately succeeds the bulb. 


374. — Section of Female Pelvis, showing Position of Viscera. 



Bladder. 


. The bladder is situated at the anterior part of the pelvis. It is in relation, 
in front , with the os pubis ; behind , with the uterus, some convolutions of the 
small intestine being interposed; its base lies in contact with the neck of the 
uterus, and with the anterior wall of the vagina. The bladder is said to be larger 
in the female than in the male, and is very broad in its transverse diameter. 

jf Urethra. 

The urethra is a narrow membranous canal, about an inch and a half in length, 
extending from the neck of the bladder to the meatus urinarius. It is placed 
beneath the symphysis pubis, imbedded in the anterior wall of the vagina ; and 
its direction is obliquely downwards and forwards, its course being slightly 
curved, the concavity directed upwards. Its diameter, when undilated, is about 
a quarter of an inch. The urethra perforates the triangular ligament, precisely 
as in the male, and is surrounded by the muscular fibres of the Compressor 
urethras. 

Sbmctwre. The urethra consists of three coats : muscular, erectile, and mucous. 
t The muoatwr coat is continuous with that of the bladder ; it extends the who e 
lefigth of the tube, and consists of a thick stratum of circular fibres, 
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thin layer of spongy, erectile tissue, intermixed with much elastic tissue, lies 
immediately beneath the mucous coat. 

The mucous coat is pale, continuous, externally, with that of the vulva, and 
internally with that of the bladder. It is thrown into longitudinal folds, one of 
which, placed along the floor of the canal, resembles the verumontanum in the 
male urethra. It is lined by laminated epithelium, which becomes spheroidal at 
the bladder. Its external orifice is surrounded by a few mucous follicles. 

The urethra, from not being surrounded by dense resisting structures, as in the 
male, admits of considerable dilatation, which enables the surgeon to remove with 
considerable facility, calculi, or other foreign bodies, from the cavity of the 
bladder. 

Rectum. 

The rectum is more capacious, and less curved in the female, than in the 
male. 

The first portion extends from the left sacro-iliac symphysis to the middle of the 
sacrum. Its connections are similar to those in the male. 

The second portion extends to the tip of the coccyx. It is covered in front by 
the peritoneum, but only for a short distance, at its upper part, and is in relation 
with the posterior wall of the vagina. 

The third portion curves backwards, from the vagina to the anus, leaving a 
space which corresponds on the surface of the body to the perinseum. Its ex- 
tremity is surrounded by the Sphincter muscles, and its sides are supported by the 
Levatores ani. 

The. Vagina. 

The vagina is a membranous canal, extending from the vulva to the uterus. 
It is situated in the cavity of the pelvis, behind the bladder, and in front of 
the rectum. Its direction is curved forwards and downwards, following at first 
the line of the axis of the cavity of the pelvis, and afterwards that of the outlet. 
It is cylindrical in shape, flattened from before backwards, and its walls are 
ordinarily in contact with each other. Its length is about four inches along its 
anterior wall, and between five and six inches along its posterior wall. It is con- 
stricted at its commencement, and becomes dilated near its uterine extremity ; it 
surrounds the vaginal portion of the cervix uteri, a short distance from the os, 
and its attachment extends higher up on the posterior than on the anterior wall 
of the uterus. 

Relations . Its anterior surface is concave, and in relation with the base of the 
bladder, and with the urethra. Its posterior surface is convex, and connected to 
the anterior wall of the rectum, for the lower three- fourths of its extent, the 
upper fourth being separated from that tube by the recto-uterine fold of peri- 
toneum, which forms a cul-de-sac m between the vagina and rectum. Its sides give 
attachment superiorly to the broad ligaments, and interiorly to the Levatores ani 
muscles and recto- vesical fascia. A 

Structure . The vagina consists of an external, or muscular coat, a layer of 
erectile tissue, and an internal mucous lining. 

The muscular coat consists of longitudinal fibres, which surround the vagina, 
and are continuous with the superficial muscular fibres of the uterus. The strongest 
fasciculi are those attached to the recto-vesical fascia on each side. 

The erectile tissue is enclosed between two layers of fibrous membrane : it is more 
abundant at the lower than at* the upper part of the vagina. 

The mucous membrane is continuous, above, with that lining the uterus, and 
below, with the integument covering the labia majora. Its inner surface presents, 
along the anterior and posterior walls, a longitudinal ridge, or raphe, called the 
columns of the vagina, and numerous transverse ridges, or rug©, extending cmi- 
wards from the raphe on each side. These rug© are most distinct near the orifice 
of the vagina, especially in females before parturition. They indicate its adaptation 
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for dilatation, and are calculated to facilitate its enlargement during parturition. 
The mucous membrane is covered with conical and filiform papillae, and provided 
with mucous glands and follicles, which are especially numerous in its upper part, 
and around the cervix uteri. 

The Uterus. 

The uterus is the organ of gestation, receiving the fecundated ovum in its cavity, 
retaining and supporting it during the development of the foetus, and becoming 
the principal agent in its expulsion at the time of parturition. 

In the virgin state it is pear-shaped, flattened from before backwards, and 
situated in the cavity of the pelvis, between the bladder and rectum ; it is re- 
tained in its position by the round and broad ligaments on each side, and projects 
into the upper end of the vagina below. Its upper end, or base, is directed up- 
wards and forwards ; its lower end, or apex, downwards and backwards, in the 
line of the axis of the inlet of the pelvis. It therefore forms an angle with the 
vagina, since the direction of the vagina corresponds to the axis of the cavity and 
outlet of the pelvis. The uterus measures about three inches in length, two in 
breadth at its upper part, and an inch in thickness, and it weighs from an ounce to 
an ounce and a half. 

The fundus is the upper broad extremity of the organ: it is convex, covered 
by peritoneum, and placed on a line below the level of the brim of the pelvis. 

The body gradually narrows from the fundus to the neck. Its anterior surface 
is flattened, covered by peritoneum in the upper three-fourths of its extent, and 
separated from the bladder by some convolutions of the small intestine : the lower 
fourth is connected with the bladder. Its posterior surface is convex, covered 
by peritoneum throughout, and separated from the rectum by some convolutions 
of the intestine. Its lateral margins are concave, and give attachment to the 
Fallopian tube above, the round ligament below and in front of this, and the 
ligament of the ovary behind and below both of these structures. 

The cervix is the lower rounded and constricted portion of the uterus : around 
its circumference is attached the upper end of the vagina, which extends upwards 
a greater distance behind than in front. 

At the vaginal extremity of the uterus is a transverse aperture, the os uteri, 
bounded by two lips, the anterior of which is thick, the posterior narrow and 

long- 

Ligaments . The ligaments of the uterus are six in number : two anterior, two 
posterior, and two lateral. They are formed of peritoneum. 

The two anterior ligaments ( vesico-uterine ), are two semilunar folds, which pass 
between the neck of the uterus and the posterior surface of the bladder. 

The two posterior ligaments (recto-uterine) , pass between the sides of the uterus 
and rectum. 

The two lateral or broad ligaments , pass from the sides of the uterus to the 
lateral walls of the pelvis, forming a septum across the pelvis, which divides that 
cavity into two portions. In the anterior part are contained the bladder, urethra, 
and vagina ; in the posterior part," the rectum. 

The cavity of the uterus is small in comparison with the size of the organ : 
that portion of the cavity which corresponds to the body is triangular, flattened 
from before backwards, so that its walls are closely approximated, and having it 8 
base directed upwards towards the ftmdus. At each superior angle is a funnel- 
shaped cavity, which constitutes the remains of the division of the body of the 
uterus into two cornua ; and attjjerbpttom of each cavity is the minute orifice of 
the Fallopian tube. At the„ jjgj 22cm angle of the - uterine cavity is a Smell con- 
stricted opening, the internal orifice (ostium internum ), which leads into the 
cavity of the cervix. The cavity in the cervix is somewhat cylindrical, flattened 
from before backwards, broader at the centre than at either extremity, and com" 
munic&tea, below, with the vagina. Each wall of the canal presents a longitudm&l 
column, from which proceed a number of small oblique col umns, giving the &p“ 
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pearance of brandies from the stem of a tree, and hence the name arbor vitce 
utermus , applied to it. These folds usually become very indistinct after the first 
labour. * 

Structure. The uterus is composed of three coats : an external serous coat, a 
middle or muscular layer, and an internal mucous coat. 

The serous coat is derived from the peritoneum ; it invests the fandus and the 
whole of the posterior surface of the body of the uterus ; but only the upper three- 
fourths of its anterior surface. 

The muscular coat forms the chief bulk of the substance of the uterus. In 
the unimpregnated state, it is dense, firm, of a greyish colour, and cuts almost 
like cartilage. It is thick opposite the middle of the body and fundus, and thin 
ut the orifices of the Fallopian tubes. It consists of bundles of unstriped muscular 
fibres, disposed in layers, intermixed with areolar tissue, blood-vessels, lymphatic 
vessels and nerves. In the impregnated state, the muscular tissue becomes more 
prominently developed, and is disposed in three layers : external, middle, and 
internal. 

The external layer is placed beneath the peritoneum, disposed as a thin plane on 
the anterior and posterior surfaces. It consists of fibres, which pass transversely 
across the fundus, and, converging at each superior angle of the uterus, are con- 
tinued on the Fallopian tubes, the round ligament, and ligament of the ovary ; 
some passing at each site into the broad ligament, and others running backwards 
from the cervix into the recto-uterine ligaments. 

The middle layer of fibres presents no regularity in its arrangement, being dis- 
posed longitudinally, obliquely, and transversely. 

The internal, or deep layer, consists of circular fibres arranged in the form of 
two hollow cones, the apices of which surround the orifices of the Fallopian tubes, 
their bases intermingling with one another on the middle of the body of the 


uterus. At the cervix, these fibres are disposed transversely. 

The mucous membrane is thin, smooth, and closely adherent to the subjacent 
tissue. It is continuous, through the fimbriated extremity of the Fallopian tubes, 
with the peritoneum ; and, through the os uteri, with the mucous membrane 
lining the vagina. 

In the body of the uterus, it is smooth, soft, of a reddish colour, lined by 
columnar-ciliated epithelium, and presents, when viewed with a lens, the orifices 
of numerous tubular follicles arranged, perpendicularly to the surface. They are 
of small size in the unimpregnated uterus, but shortly after impregnation they are 
enlarged, elongated, presenting a contorted or waved appearance towards their 
closed extremities, which occasionally dilate into two or three sacculated extremities. 
The circular orifices of these glands may be seen on the inner surface of the 
mucous membrane, many of which during the early period of pregnancy are sur- 
rounded by a whitish ring formed of epithelium which lines the follicles. 

In the cervix, the mucous membrane between the rugae and around the os uten, 
is provided with numerous mucous follicles, and glands. The small, transparent, 
vesicular elevations, so often found within the os and cervix uten are due to 
closure of the mouths of these follicles, and their distension with their proper 
secretion. They were called the ovnla of Naboth . The mucous membrane covering 
the lower half of the cervix, presents numerous papilla?. 

Vessels and Nerves. The arteries of the uterus are the utenne from the 
internal iliac; and the ovarian, from the aorta. They are remarkable for their 
tortuous course in the substance of the organ, and for their frequent anastomoses. 
The veim are of large size, and correspond with, the arteries. In the impregnated 
uterus, these vessels are termed the uterine sinuses, consisting 

brnne of the veins adhering to the walls of canals channelled through the Kitetence 
of the uterus. They terminate in the utenne plexuses. The lymphatics are of 
large sue in the impregnated uterus, and terminate in the £ lvic 
glands. The nerves are derived from the inferior hypogastric and spermatic. 

plexuses. from the third and fourth sacral nerves. 

3x2 
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The form, size, and situation of the uterus vary at different periods of life and under 
different circumstances. 

In the foetus, the uterus is contained in the abdominal cavity, projecting beyond the brim 
of the pelvis. The cervix is considerably larger than the body. 

At puberty, the uterus is pyriform in shape, and. weighs from eight to ten drachms. It 
has descended into the pelvis, the fundus being just below the level of the brim of this 
cavity. The arbor vitse is distinct, and extends to the upper part of the cavity of the 
organ. 

During, and after menstruation , the organ is enlarged, and more vascular, its surfaces 
rounder ; the osextemum is rounded, its labia swollen, andythe lining membrane of the body 
thickened, softer, and of a darker colour. 

During Pregnancy, the uterus increases so as to weigh from one pound and a half to three 
pounds. It becomes enormously enlarged, and projects into the hypogastric and lower part 
of the umbilical region's. This enlargement, which continues up to the sixth month of 
gestation, is partially due to increased development of pre-existing and new-formed muscular 
tissue. The round ligaments are enlarged, and the broad ligaments become encroached upon 
by the uterus making its way between their laminee. The mucous membrane becomes more 
Vascular, its mucous follicles and glands enlarged ; the rugee and folds in the canal of the 
cervix become obliterated ; the blood and lymphatic vessels as well as the nerves, according 
to the researches of Dr. Lee, become greatly enlarged. 

After Parturition , the uterus nearly regains its usual size, weighing from two to three 
ounces ; but its cavity is larger than in the virgin state ; the external orifice is more marked, 
and assumes a transverse direction ; its edges present a fissured surface ; its vessels aie 
tortuous ; and its muscular layers are more defined. 

In old age t the uterus becomes atrophied, and paler and denser in texture; a more 
distinct constriction separates the body and cervix. The ostium internum, and, occasionally, 
the vaginal orifice, often become obliterated, and its labia almost entirely disappear. 


Appendages of the Uterus. 

The appendages of the uterus are, the Fallopian tubes, the ovaries and their 
ligaments, and the round ligaments. These structures, together with their nutrient 
vessels and nerves, and some scattered muscular fibres, are enclosed between the 
two folds of peritoneum, which constitute the broad ligaments ; they are placed in 
the following order ; in front is the round ligament ; the Fallopian tube occupies 
the free margin of the broad ligament ; the ovary and its ligament are behind and 
below the latter. 

The Fallopian Tubes , or oviducts, convey the ova from the ovaries to the 
cavity of the uterus. They are two in number, one on each side, situated in the 
free margin of the broad ligament, extending from each superior angle of the 
uterus to the sides of the pelvis. Each tube is about four inches in length ; its 
canal is exceedingly minute, and commences at the superior angle of the uterus 
by a minute orifice, the ostium internum , which will hardly admit a fine bristle ; 
it continues narrow along the inner half of the tube ; and then gradually widens 
into a trumpet-shaped extremity, which becomes contracted at its termination. 
This orifice is called the ostium abdominale, and communicates with the peritoneal 
cavity. Its margins are surrounded by a series of fringe-like processes, termed 
fimbriae , and one of these processes is connected with the outer end of the ovary. 
To this part of the tube the name fimbriated extremity is applied ; it is also called 
morsus (tiaboli, from the peculiar manner in which it embraces the surface of the 
ovary during sexual excitement. 

Structure. The Fallopian tube consists of three coats, serous, muscular, and 
mucous. 

The external or serous coed is derived from the peritoneum. 

The middle or muscular coat consists of an external longitudinal and an internal 
or circular layer of muscular fibres continuous with those of the uterus. 

The internal or mudous coat is continuous with the mucous lining of the 
uterus, said at the free extremity of the tube with the peritoneum. It is thrown 
into l^rigitisdinal folds in the outer part of the tube, which indicate its adaptation 
for di&tation, and is covered by columnar ciliated epithelium. This form of 
epithelium is also found on the inner and outer surfaces of the fimbriae. 

The Ovaries (testes muMebres , Galen) are analogous to the testes in the male. 
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They are oval-shaped bodies, of an elongated form, flattened from above down- 
wards, situated one on each side of the uterus, in the posterior part of the broad 
ligament behind and below the Fallopian tubes. Each ovary is connected, by its 
anterior margin, to the broad ligament ; by its inner extremity to the uterus by a 
proper ligament, the ligament of the ovary ; and by its outer end to the fimbriated 

375* — The Uterus and its Appendages. Anterior View. 



extremity of the Fallopian tube by a short ligamentous cord. The ovaries are of 
a whitish colour, and present either a smooth or puckered uneven surface. They 
are each about an inch and a half in length, three-quarters of an inch in width, 
and about a third of an inch thick ; and weigh from one to two drachms. The 
surfaces and posterior convex border are free, the anterior straight border being 
attached to the broad ligament. 

Structure . The ovary is invested by peritoneum, excepting along its anterior 
attached margin ; beneath this, is the proper fibrous covering of the organ, the 
tunica albuginea , which is extremely dense and firm in structure, and encloses 

a peculiar soft fibrous tissue, or stroma, 
abundantly supplied with blood-vessels 
(fig. 376). Imbedded in the meshes of 
this tissue are numerous small, round, 
transparent vesicles, in various stages of 
development ; they are the Graafian 
vesicles, the ovisacs containing the ova. 
In women who have not borne children, 
they vary in number, from ten to fifteen 
or twenty ; and in size, from a pin’s 
head to a pea; but Dr. Martin Barry 
has shown, that a large number of micro* 
scopic ovisacs exist in the parenchyma 
of the organ, few of which produce ova. 
These vesicles have thin, transparent 
walls, and are filled with a clear, colour- 
less, albuminous fluid. 

The Graafian vesicles are, during 
their early development, small, and deeply 
seated in the substance of the ovary jaa 
they enlarge, they approach the surface % 
and, when mature, form small projections 
on the exterior of the ovary beneath the 
peritoneum. Each vesicle consists of an 


376. — Section of the Ovary of a Virgin, 
showing the Stroma and Graafian 
Vesicles. 



377. — Section of the Graafian Vesicle. 
After Von Baer. 
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external fibro- vascular coat, connected with the surrounding stroma of the ovary- 
fey a network of blood-vessels ; and an internal coat, named ovi-capsule, which is 
lined by a layer of nucleated cells, called the membrana granulosa , The fluid 
contained in the interior of the vesicles is transparent and albuminous, and in it 
is suspended the ovum, 

The Ovum is a small spherical body, situated, in immature vesicles, near their 
centre ; but, in the mature ones, in contact with the membrana granulosa, at that 
part of the vesicle which projects just beneath the surface of the ovary. Accu- 
mulated round the ovum, in greater number than at any other point, are the cells 
of the membrana granulosa, forming a kind of granular zone, the discus proli- 
geni8 . 

The human ovum is extremely minute, measuring from to of an inch 
in diameter. It consists, externally, of a transparent envelope, the zona pellucida, 
or vitelline membrane ; within this, and in close contact with it, is the yelk, or 
vitellus ; imbedded in the substance of the yelk, is a small vesicular body, the 
germinal vesicle, which contains the germinal spot. 

The zoom pellucida , or vitelline meinbrane 9 is a thick, colourless, transparent 
membrane, which appears under the mi- 
croscope as a bright ring, bounded ex- 
ternally and internally by a dark outline. 

It corresponds to the chorion of the im- 
pregnated ovum. 

The yelk consists of granules and glo- 
bules of various sizes, imbedded in a more 
or less viscid fluid. The smaller gra- 
nules resemble pigment ; the larger gra- 
nules which are in greatest number at 
the periphery of the yelk, resemble fat- 
globules. In the human ovum, the number of granules is comparatively small. 

The germinal vesicle consists of a fine transparent, structureless membrane, 
containing a watery fluid, in which are occasionally found a few granules. It is 
about of an inch in diameter, and, in immature ova, lies nearly in the centre 
of the yelk ; but as the ovum becomes developed, it approaches the surface, and 
enlarges much less rapidly than the yelk. 

The germinal spot occupies that part of the periphery of the germinal vesicle, 
which is nearest to the periphery of the yelk. It is opaque, of a yellow colour, 
and finely granular in structure, measuring from to Wrnr °f an inch. 

The formation, development, and maturation of the Graafian vesicles and ova 
continues uninterruptedly from infancy to the end of the fruitful period of woman’s 
life. Before puberty, the ovaries are small, the Graafian vesicles contained in them 
minute, and few in number ; and few, probably, ever attain full development, but 
shrink and disappear, their ova being incapable of impregnation. At puberty, 
the ovaries enlarge, are more vascular, the Graafian vesicles are developed in 
greater abundance, and their ova capable of fecundation. 

Discharge of the Ovum . The Graafian vesicles, after gradually approaching 
the surface of the ovary, burst ; the ovum and fluid contents of the vesicles are 
liberated, and escape on the exterior of the ovary, passing from thence into the 
Fallopian tube, the fimbriated processes of which are supposed to grasp the ovary, 
the aperture of the tube being applied to the part corresponding to the matured 
and bursting vesicle. In the human subject and most mammalia, the maturation 
and discharge of the ova occurs at regular periods only, and is indicated, in the 
mammalia, by the phenomena of heat or rut ; and in the human female, by men- 
struation. Sexual desire is more intense in females at this period; and if the 
union of the sexes takes place, the ovum may be fecundated. 

Corpus Luteum. Immediately after the rupture of a Graafian vesicle, and the 
^ieape of its ovum, the vesicle is filled with blood-tinged flnid ; and in a short 
thne the circumference of the vesicle is occupied by a firm, yellow substance, 


378. — Ovum of the Sow. 
After Barry. 
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which is probably formed from plasma exuded from its walls. Dr. Lee believes 
that this yellow matter is deposited outside both the membranes of the follicle ; 
Montgomery regards it as placed between the layers ; while Kolliker considers i£ 
as a thickening of the inner layer of the outer coat of the follicle. The exudation 
is at first of a dark brown or brownish-red colour, but it soon becomes paler, and 
its consistence more dense. 

For every follicle in the ovary from which an ovum is discharged, a corpus 
luteum will be found. But the characters it exhibits, and the changes produced in 
it, will be determined by the circumstance of the ovum being impregnated or not. 

Although there is little doubt that corpora lutea exist in the ovaries afber the 
escape of ova, independent of coitus or impregnation, it appears that the corpus 
luteum of pregnancy (true corpus luteum) possesses characters by which it may 
be distinguished from one formed in a follicle, from which an ovum has been dis- 
charged without subsequent impregnation (false corpus luteum). 

The true corpora, lutea are of large size, often as large as a mulberry ; of a 
rounded form, and project from the surface of the ovary, the summit of the pro- 
jection presenting a triangular depression or cicatrix, where the peritoneum 
appears to have been torn. They contain a small cavity in their centre during the 
early period of their formation, which becomes contracted, and exhibits a stellate 
cicatrix during the latter stages of pregnancy. Their vascularity, lobulated or 
puckered appearance, firm consistence, and yellow colour, are also characteristic 
marks of true corpora lutea. 

False corpora lutea are of small size, do not project from the surface of the 
ovary, are angular in form, seldom present any cicatrix, contain no cavity in their 
centre ; the material composing them is not lobulated, its consistence is usually 
soft, often resembling coagulated blood ; the yellow matter exists in the form of a 
very thin layer, or more commonly, is entirely wanting. False corpora lutea most 
frequently result from the effusion into the cavities of the Graafian vesicles of 
serum or blood, which subsequently undergoes various changes, and is ultimately 
removed. Dr. Lee states, that in the false corpora lutea the yellow substance is 
contained within 4 or attached to, the inner surface of the Graafian vesicle, and 


does not surround it, as is the case in the true corpora lutea. 

In the foetus, the ovaries are situated, like the testes, in the lumbar region, near 
the kidneys. They may be distinguished from those bodies at an early period by 
their elongated and flattened form, and by their position, which is at first oblique, 
and then nearly transverse. They gradually descend into the pelvis. 

The Ligament of the Ovary is a rounded cord, which extends from each superior 
angle of the uterus to the inner extremity of the ovary ; it consists of fibrous 
tissue, and a few muscular fibre s om the uterus. . 

The Round bigammts are two rounded cords, between four and five inches in 
length, situated between the layers of the broad ligament in front of and below 
the Fallopian tube. Commencing on each side at the superior angle of the uterus, 
this ligament passes forwards and outwards through the internal abdominal ring, 
along the inguinal canal to the labia majora, in which it becomes lost. The round 
ligament consists of areolar tissue, vessels, and nerves, besides a dense bundle of 
fibrous tissue, and muscular fibres prolonged from the uterus enclosed in aduph- 
cature of peritoneum, which, in the foetus, is prolonged in the form of a tabular 
process for a short distance into the inguinal canal. This process is called the canal 
of Nuck It is generally obliterated in the adult, but sometimes remains pervious 
even in advanced life. It is analogous to the peritoneal pouch which accompanies 

the descent of the testis. . , ^ 

Vessels and Nerves. The arteries of the ovaries and Fallopian ^bes 
ovarian from the aorta. They anastomose with the termination of the utama 
arteries, and enter the attached border of the ovary. The earns foUow^e course 
of the arteries; they form a plexus near the ovary, thepan^vruform plexus. 
The nerves are derived from the spermatic plexus, the Fallopian tube receiving a 
branch from on© of th© uterine nerves. 
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* Mammaky Glands. 

Tile mamma 3, or breasts, are accessory glands of the generative system, which 
secrete the milk. They exist in the 'male as well as in the female ; but in the 
former only in a rudimentary state, unless their growth is excited by peculiar 
circumstances . In the female, they are two large hemispherical eminences situated 
towards the lateral aspect of the pectoral region, corresponding to the interval 
between the third and sixth or seventh ribs, and extending from the side of the 
sternum to the axilla. Their weight and dimensions differ at different periods of 
life, and in different individuals. Before puberty they are of small size, but enlarge 
as the generative organs become more completely developed. They increase during 
pregnancy, and especially after delivery, and become atrophied in old age. The 
left Timm mil, is generally a little larger than the right. Their base is nearly 
circular, flattened or slightly concave, and having their long diameter directed 
upwards and outwards towards the axilla ; they are separated from the Pectoral 
muscles by a thin layer of superficial fascia. The outer surface of the mamma is 
convex, and presents, just below the centre, a small conical prominence, the 
nipple (mammilla). The surface of the nipple is dark-coloured, and surrounded 
by an areola having a coloured tint. In the virgin, the areola is of a delicate 
rosy hue ; about the second month of impregnation, it enlarges, and acquires a 
darker tinge, which increases as pregnancy advances, becoming, in some cases, 
a dark brown or even black colour. This colour diminishes as soon as lactation 
is over, but is never entirely lost through life. These changes in the colour of the 
areola are of extreme importance in forming a conclusion in a case of suspected 
pregnancy. 

The nipple is a cylindrical or conical eminence, capable of undergoing a sort of 
erection from mechanical excitement. It is of a pink or brownish hue, its surface 
wrinkled and provided with papillae, and its summit perforated by numerous 
orifices, the apertures of the lactiferous ducts. Near the base of the nipple, and 
upon the surface of the areola, are numerous sebaceous glands, which become much 
enlarged during lactation, and present the appearance of small tubercles beneath 
the skin. These glands secrete a peculiar fatty substance, which serves as a pro- 
tection to the integument of the nipple in the act of sucking. The nipple consists 
of numerous vessels, which form a kind of erectile tissue, intermixed with plain 
muscular fibres. 

Structure. The mamma consists of "gland-tissue, of fibrous tissue ; connecting its 
lobes ; and of fatty tissue in the intervals between the lobes. The mammary gland, 
when freed from cellular tissue and fat, is of a pale reddish colour, firm in texture, 
circular in form, flattened from before backwards, thicker in the centre than at 
the circumference, and presenting several inequalities on its surface, especially in 
front. It consists of numerous lobes, and these are composed of lobules, connected 
together by areolar tissue, blood-vessels and ducts. The smallest lobules consist 
of a cluster of rounded vesicles, which open into the smallest branches of. the 
lactiferous ducts ; these ducts uniting, form larger ducts, which terminate in a 
single canal, corresponding with one of the chief subdivisions of the gland. The 
number of excretory ducts varies from fifteen to twenty: they are termed the 
tubuli lactiferi, galactophori. They converge towards the areola, beneath which 
they form dilatations, or ampullae, which serve as reservoirs for the milk, and, at 
the base of the nipple, become contracted, and pursue a straight course to its 
summit, perforating it by separate orifices considerably narrower than the ducts 
themselves. The ducts are composed of areolar tissue, with longitudinal and 
transverse elastic fibres, and longitudinal muscular fibres : their mucous lining is 
continuous, at the point of the nipple, with the integument ; the epithelium is of 
the tesselated or scaly variety. 

Tha fibrous tisme invests the entire surfoce of the breast, and sends down 
BSpta between its lobes, connecting them together* 
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The fatty tissue surrounds the surface of the gland, and occupies the intervals 
between its lobes and lobules. It usually exists in considerable abundance, and 
determines the form and size of the gland. There is no fat imm ediately beneath 
the areola and nipple. 

Vessels and Nerves. The arteries supplying the mammas are derived from the 
thoracic branches of the axillary, the intercostals, and internal mammary. The 
veins describe an anastomatic circle round the base of the nipple, called by Haller, 
the circuhis venosus . From this, large branches transmit the blood to the cir- 
cumference of the gland, and end in the axillary and internal mammary veins. 
The lymphatics run along the lower border of the Pectoralis major to the axillary 
glands. The nerves are derived from the anterior and lateral cutaneous nerves of 
the thorax. 



The Surgical Anatomy of Inguinal Hernia. 

Dissection ffig. 379). For the dissection of the parts concerned in inguinal hernia, a male 
subject, free rrom fat, should always be selected. The body should be placed in the prone 
position, the abdomen and pelvis raised by means of blocks placed beneath them, ana the 
lower extremities rotated outwards, so as to make the parts as tense as possible. If the 
abdominal walls are flaccid, the cavity of the abdomen should be inflated by an aperture 
through the umbilicus. An incision should be made along the middle line, from the um- 
bilicus to the pubes, and continued along the front of the scrotum ; and a second incision 
from the anterior superior spine of the ilium to just below the umbilicus. These incisions 
should divide the integument ; and the triangular-shaped flap included between them should 
be reflected downwards and outwards, when the superficial fascia will be exposed. 

The superficial fascia in this region consists of two layers, between which are 
found the superficial vessels and nerves, and the inguinal lymphatic glands. 

The superficial layer is thick, areolar in texture, containing adipose tissue in 
its meshes, the quantity of which varies in different subjects. Below, it passes 
over Poupart’s ligament, and is continuous with the outer layer of the superficial 
fascia of the thigh. This fascia is continued as a tubular prolongation around 
the outer surface of the cord and testis. In this situation, it changes its charac- 
ter : it becomes thin, destitute of adipose tissue, and of a pale reddish colour, and 
assists in forming the dartos. From the scrotum, it may be traced backwards to 
be continuous with the superficial fascia of the perineeum. This layer should he 
removed, by dividing it across in the same direction as the external incisions, and 
reflecting it downwards and outwards, when the following vessels and nerves will 
be exposed : — 

The superficial epigastric, superficial circumflex iliac, and external pudic ves- 
sels; the terminal filaments of the ilio-hypogastric and ilio-ingui rial nerves ; and 
the upper chain of inguinal lymphatic glands. 

The superficial epigastric arterg crosses Poupart’s ligament, and ascends ob- 
liquely towards the umbilicus, lying midway between the spine of the ilium and 
the pubes. It supplies the integument, and anastomoses with the deep epigastric. 
This vessel is a branch of the common femoral artery, and pierces the fascia lata, 
below Poupart’s ligament. Its accompanying voin empties itself into the internal 
saphenous, after having pierced the cribriform fascia. 

The superficial external pudic aTfenj passes transversely inwards across the 
spermatic cord, and supplies the integument of the hypogastric region, and of the 
penis and scrotum. This vessel is usually divided in the first incision made in 
the operation for inguinal hernia, and occasionally requires the application of a 
ligature. 

The circumflex iliac artery passes outwards towards the crest of the ilium. 
The veins accompanying the latter vessels are usually much larger than the arte- 
ries : they terminate in the internal saphenous vein. 

Lymphatic vessels are found, taking the same course as the blood-vessels : they 
return the lymph from the superficial structures in the lower part of the abdomen, 
the scrotum, penis, and external surface of the buttock, and terminate in a small 
chain of lymphatic glands, three or four in number, which lie on a level with 
Poupart’s ligament. 4 

Nerves. The terminal branch of the ilio-inguinal nerve emerges at the external 
abdominal ring : and the hypogastric branch of the ilio-hypogastric nerve, perfo- 
rates the aponeurosis of the external oblique, above and to the outer side of the 
external ring. 

Tfao deep layer of mperfusial fascia should be divided across in the same 
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direction as the external incisions, separated from the aponeurosis of the External 
oblique, to whioh it is connected by delicate areolar tissue, and reflected down- 
wards and outwards. It is thin, aponeurotic in structure, and of considerable 
strength. It is intimately adherent, in the middle line, to the linea alba, and 
below, to the whole length of Poupart’s ligament and the upper part of the fascia 
lata. It forms a thin tubular prolongatiou round the outer surface of the cord, 
which blends with the superficial layer, and is continuous with the dartos of the 
scrotum. From the back of the scrotum, the conjoined layers may be traced into 
the perineeum, where they are continuous with the deep layer of the superficial 
fascia in that region, which is attached, behind, to the triangular ligament, and on 
each side, to the ramus of the pubes and ischium. The connections of this fascia 
serve to explain the course taken by the urine in extravasation of that fluid from 
rupture of the urethra : passing forwards from the perineum into the scrotum, it 
ascends on to the abdomen, but is prevented extending into the thighs by the 
attachment of the fascia to the ramus of the pubes and ischium, on each side, and 
the Poupart’s ligament in front, and is prevented from passing on to the buttock by 
the posterior connections of the perinooal fascia. 


379. — Inguinal Hernia. Superficial Dissection. 



The aponeurosis of the External ohllque muscle is exposed on the removal of 
this fejcia. It is a thin, strong, membranous aponeurosis, the fibres of which are 
directed obliquely downwards and inwards. It is attached to the anterior superior 
spinous process of the ilium, the spine of the pubes, the pectineal hue, front of the 
pubes, «ud linea alba. That portion of the aponeurosis which extends from the 
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anterior superior spine of the ilium, to the spine of the pubes, is termed Poupart’s 
ligament, or the crural arch ; and that portion which is inserted into the pectineal 
line, is termed Gimbemat’s ligament. 

Just above and to the outer side of the crest of the pubes, a triangular interval 
is seen in the aponeurosis of the External oblique, called the external abdominal 
ring, which transmits the spermatic cord in the male, and the round ligament in the 
female. This aperture is oblique in direction, somewhat triangular in form, and 
corresponds with the course of the fibres of the aponeurosis. It usually measures 
,from base to apex about an inch, and transversely about half an inch. It is 
bounded below by the crest of the os pubis ; above, by a series of curved fibres, 
the inter columnar, which pass across the upper angle of the ring so .as to increase 
its strength ; and on either side, by the free borders of the aponeurosis, which are 
called the columns or pillars of the ring . 

The external pillar , which, at the same time, is inferior from the obliquity of 
its direction, is the stronger ; it is formed by that portion of Poupart’s ligament 
which is inserted into the spine of the pubes ; it is curved round the spermatic 
cord, so as to form a kind of groove, upon which the cord rests. 

The internal or superior pillar is a broad, thin, flat band, which interlaces with 
its fellow of the opposite side, in front of the symphysis pubis, that of the right side 
being superficial. 

The external abdominal ring gives passage to the spermatic cord in the male, 
and round ligament in the female ; it is much larger in men than women, on 
account of the large size of the spermatic cord, and hence the greater frequency 
of inguinal hernia in the former sex. 

The intercol'mvnar fibres are a series of curved tendinous fibres, which arch 
across the lower part of the aponeurosis of the External oblique. They have 
received their name from stretching across between the two pillars of the external 
ring ; they increase the strength of the membrane which bounds the upper part 
of this aperture, and prevent the divergence of the pillars from one another. They 
are thickest below, where they are connected to the outer third of Poupart’s 
ligament, and are inserted into the linea alba ; describing a curve, with the con- 
vexity downwards. They are much thicker and stronger at the outer angle of the 
external ring than internally, and are more strongly developed in the male than in 
the female. These fibres are continuous with a thin fascia, which is closely con- 
nected to the margins of the external ring, and has received the name of the inter- 
columnar or external spermatic fascia ; it forms a tubular prolongation around the 
outer surface of the cord and testis, and encloses them in a distinct sheath. The 
sac of an inguinal hernia, in passing through the external abdominal ring, receives 
an investment from the intercolumnar fascia. 

The finger should be introduced a short distance into the external ring, and 
then, if the limb is extended and rotated outwards, the aponeurosis of the External 
oblique, together with the iliac portion of the fascia lata, will be felt to become 
tense, and the external ring much contracted ; if the limb is, on the contrary, 
flexed upon the pelvis and rotated inwards, this aponeurosis -will become lax, and 
the external ring sufficiently enlarged to admit the finger with comparative ease ; 
hence the patient should always be put in the latter position when the taxis is 
applied for the reduction of an inguinal hernia, in order that the abdominal walls 
may be as much relaxed as possible. 

The aponeurosis of the External oblique should he removed hv dividing it across in th« 
same direction as the external incisions, and reflecting it outwards ; great care is requisite 
in separating it from the aponeurosis or the muscle beneath. The lower part of the Internal 
oblique and the Cremaster are then exposed, together with the inguinal canal, which con- 
tains the spermatic cord (fig. 380). The mode of insertion of Poupart’s and Gimbernat s 
ligaments into the pubes should also he examined. 

Pouparfs ligament, or the crural arch, extends from the anterior superior 
spine of the ilium to the spine of the pubes. It is also attached to the pectineal 
Hob to the extent of about an inch, forming Gimbernat*! ligament. Its general 
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direction is curved towards the thigh, where it is continuous with the fascia lata. 
Its outer hall is rounded, oblique in its direction, and continuous with the iliac 
fascia. Its inner half gradually widens at its attachment to the pubes, is more 
horizontal in direction, and lies beneath the spermatic cord. 

Qimbernat'a ligament is that portion of the aponeurosis of the External oblique 
which is inserted into the pectineal line. ; it is thin, membranous in structure, 
triangular in shape, the base directed outwards, and passes upwards and backwards 
beneath the spermatic cord, from the spine of the os pubis to the pectineal line, to 
the extent of about half an inch. 

The t/rimigular ligament is a band of tendinous fibres, of a triangular shape, 
which is continued from Poupart’s ligament at its attachment to the pectineal 
line upwards and inwards, beneath the inner pillar of the external ring to the 
linea alba. 

The Internal oblique Muscle has been described (p. 251). The part which is 
now exposed is partly muscular and partly tendinous in structure. Those fibres 
which arise from the outer part of Poupart’s ligament are thin, pale in colour, 
curve downwards, and terminate in an aponeurosis, which passes in front of the 
Rectus and Pyramidalis muscles, to be inserted into the crest of the os pubis and 


380. — Inguinal Hernia, showing the Internal Oblique, 
Cremaster, and Spermatic Canal. 
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versalia muscle, forming by their junction the conjoined tendon ^ tendon is 
placed immediately behind Gimbemat’s ligament and the exterM,labdoimnal nng. 
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Poupart’s ligament at the inner side of the Internal oblique, being connected with 
that muscle, and also occasionally with the Transversalis. It passes along the 
outer side of the spermatic cord, descends with it through the external ring upon 
the front and sides of the . cord, and forms a series of loops, which differ in thick- 
ness and length in different subjects. Those at the upper part of the cord are 
exceedingly short, but they become in succession longer and longer, the longest 
reaching down as low as the testicle, where a few are inserted into the tunica 
vaginalis. These loops are united together by areolar tissue, and form a thin 
covering over the cord, the fascia cremastcrica . The fibres ascend along the inner 
side of the cord, and are inserted, by a small pointed tendon, into the, crest of the 
os pubis and front of the sheath of the Rectus muscle. 

It will be observed, that the origin and insertion of the Cremaster is precisely 
sixnilar to that of the lower fibres of the Internal oblique. This fact affords an 
easy explanation of the manner in which the testicle and cord are invested by 
this muscle. At an early period of foetal life, the testis is placed at the lower 
and back part of the abdominal cavity, but, during its descent towards the scrotum, 
which takes place before birth, it passes beneath the arched border of the Internal 
oblique. In its passage beneath this muscle some fibres are derived from its 
lower part, which accompany the testicle and cord into the scrotum. 

It occasionally happens that the loops of the Cremaster surround the cord, 
Borne lying behind as well as in front. It is probable that, under these circum- 
stances, the testis, in its descent, passed through instead of beneath the fibres of 
the Internal oblique. 

In the descent of an oblique inguinal hernia, which takes the same course as 
the spermatic cord, the Cremaster muscle forms one of its coverings. This muscle 
becomes largely developed in cases of hydrocele and large old scrotal hernia). 
No such muscle exists in the female, but an analogous structure is developed in 
those cases where an oblique inguinal hernia descends beneath the margin of the 
Internal oblique. 

The Internal oblique should be detached from Poupart’s ligament, separated from the 
Transversalis to the same extent as in the previous incisions, and reflected inwards on to 
the sheath of the Rectus (fig. 384.). The circumflex iliac vessels, which lie between these 
two muscles, form a valuable guide to their separation. 

The Transversalis muscle has been previously described (p. 254). Its lower 
partis partly fleshy and partly tendinous in structure; this portion arises from 
the outer third of Poupart’s ligament, and, arching downwards and inwards over 
the cord, terminates in an aponeurosis, which is inserted into the linea alba, the 
crest of the pubes, and the pectineal line to the extent of an inch, forming, 
together with the Internal oblique, the conjoined tendon. Between the lower 
border of this muscle and Poupart’s ligament, a space is left in which is seen the 
fascia transversalis. l r 

The mgumaly or spermatic canal, contains the spermatic ford in the male, and 
the round ligament in the female. It is an oblique canal, about an inch and a 
half in length, directed downwards and inwards, and placed parallel with, and 
a little above, Poupart’s ligament. It communicates, above, with the cavity of 
the abdomen, by means of the internal abdominal ring, which is the point where 
the cord enters the spermatic canal ; and terminates, below, at the external ring. 
It is {bounded, in front, by the integument and superficial fascia, by the apo- 
neurosis of the External oblique throughout its whole length, and by the Internal 
oblique for its outer third; behind, by the conjoined tendon of the Internal 
oblique and Transversalis, the triangular ligament, transversalis fascia, and the 
subperitoneal fiat and peritoneum; above, by the arched fibres of the Internal 
oblique and Transversalis ; below, by the union of the fascia transversalis with 
Poupart’s ligament. That , form of protrusion in which, the intestine follows the 
course of the spermatic cok’d along the spermatic canal, is called oblique ,inguin& 
hernia. t 
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• The fascia transversalis is a thin aponeurotic membrane, which lies between 
the inner surface of the Transversalis muscle and the peritoneum. It forms part 
of the general layer of fascia which lines the interior of the abdominal and pelvic 
cavities, and is directly continuous with the iliac and pelvic fasciae. 

In the inguinal region, the transversalis fascia is thick and dense in structure, 
and joined by fibres from the aponeurosis of the Transversalis ; but it becomes 
thin and cellular as it ascends to the Diaphragm. Below, it has the following 
attachments : external to the femoral vessels, it is connected to the posterior margin 
of Poupart’s ligament, and is there continuous with the iliac fascia. Internal to 
the vessels, it is thin, and attached to the pubes and pectineal line, behind the 
conjoined tendon, with which it is united ; and, corresponding to the point where 
the femoral vessels pass into the thigh, this fascia descends in front of them, 
forming the anterior wall of the crural sheath. 


381. — Inguinal Hernia, showing the Transversalis Muscle, the Transversalis Fascia, 
and the Internal Abdominal Ring. 
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adipose tissue. Opposite the internal ring, it is continued round the surface of 
the cord, forming a loose sheath for it. 

The epigastric Artery bears a very important relation to the internal abdominal 
ring. This vessel lies between the transvensalis fascia and peritoneum, and passes 
obliquely upwards and inwards, from its origin from the external iliac, to the 
margin of the sheath of the Rectus muscle. In this course, it lies along the lower 
and inner margin of the internal ring, and beneath the commencement of the 
spermatic cord, the vas deferens curving round it as it passes from the ring into 
the pelvis* 

The peritoneum , corresponding to the inner surface of the internal ring, pre- 
sents a well-marked depression, the depth of which varies in different subjects. 
A thin fibrous band is continued from it along the front of the cord, for a variable 
distance, and becomes ultimately lost. This is the remains of the pouch of 
peritoneum which, in the foetus, accompanies the cord and testis into the scrotum, 
the obliteration of which commences soon after birth. In some cases, the fibrous 
band can only be traced a short distance ; but occasionally, it may be followed, as 
a fine cord, as far as the upper end of the tunica vaginalis. Sometimes the tube 
of peritoneum is only closed at intervals, and presents a sacculated appearance ; 
or a single pouch may extend along the whole length of the cord, which may be 
closed above ; or the pouch may be directly continuous with the peritoneum by 
an opening at its upper part. 


Inguinal Hernia. 

Inguinal hernia is that form of protrusion which makes its way through the 
abdomen in the inguinal region. 

There are two principal varieties of inguinal hernia : external or oblique, and 
internal or direct. 

External or oblique inguinal hernia , the most frequent of the two, takes the 
same course as the spermatic cord. It is called external , from the neck of the sac 
being on the outer or iliac side of the epigastric artery. 

Internal , or direct inguinal hernia does not follow the same course as the 
cord, but protrudes through the abdominal wall on the inner or pubic side of tho 
epigastric artery. 


Oblique Inguinal Hernia. 

In oblique inguinal hernia, the intestine escapes from the abdominal cavity at 
the internal ring, pushing before it a pouch of peritoneum, which forms the 
hernial sac. As it enters the inguinal canal, it receives an investment from the 
subserous areolar tissue, and is enclosed in the infundibuliform process of the 
transversalis fascia. In passing along the inguinal canal, it displaces upwards 
the arched fibres of the Transversalis and Internal oblique muscles, and is sur- 
rounded by the fibres of the Cremaster. It then passes along the front of the 
cord, and escapes from the inguinal canal at the external ring, receiving an 
investment from the inter columnar fascia. Lastly, it descends into the scrotum, 
receiving coverings from the superficial fascia and the integument. 

The coverings of this form of hernia, after it has passed through the external 
ring, are, from without inwards, the integument, superficial fascia, intercolumnar 
fascia, Cremaster muscle, infundibuliform fascia, subserous cellular tissue, and 
peritoneum. \ 

This form of hernia lies in front of the vessels of tlie spermatic cord, and 
seldom extends below the testis, on account of the intimate adhesion of the 
coverings of the cord to the tunica vaginalis. N v 

The seat of stricture in oblique inguinal hernia, is either at tie external ring, 
in the inguinal canal, caused by the fibres of the Internal oblique oV Transversal 
or at the internal ring, more frequently in the latter situation. If it fll situated at 
the external ring, the division of a few fibres at one point of its ciicun^are 310 ®* ** 
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all that is necessary for the replacement of the hernia. If in the inguinal canal, 
or at the internal ring, it will be necessary to divide the aponeurosis of the 
External oblique so as to lay open the inguinal canal. In dividing the stricture, 
the direction of the incision should be directly upwards. 

When the intestine passes along the spermatic canal, and escapes from the 
external ring into the scrotum, it is called common obUque inguinal , or scrotal 
hernia . If the intestine does not escape from the external ring, but is retained in 
the inguinal canal, it is called incomplete inguinal hernia or bubonocele . In 
each of these cases, the coverings which invest it will depend upon the extent to 
which it descends in the inguinal canal. 

There are two other varieties of oblique inguinal hernia : the congenital, and 
infantile. 

Congenital hernia is liable to occur in those cases where the pouch of perito- 
neum which accompanies the cord and testis in its descent in the foetus remains 
unclosed, and communicates directly with the peritoneum. The intestine descends 
along this pouch into the cavity of the tunica vaginalis, and lies in contact with 
the testis. This form of hernia has no proper sac, being contained within the 
tunica vaginalis. 

In Infantile hernia , the hernial sac descends along the inguinal canal into the 
scrotum, behind the pouch of peritoneum which accompanies the cord and testis 
into the same part. The abdominal aperture of this pouch is closed, but the 
portion contained in the inguinal canal remains unobliterated. The hernial sac 
is consequently invested, more or less completely, by the posterior layer of the 
tunica vaginalis, from which it is separated by a little loose areolar tissue : so that 
in operating upon this variety of hernia, three layers of peritoneum would 
require division ; the first and second being the layers of the tunica vaginalis, the 
third the anterior layer of the hernial sac. 


Direct Inguinal Hernia. 


In direct inguinal hernia, the protrusion makes its way through some part of 
the abdominal wall internal to the epigastric artery, and passes directly through 
the abdominal parietes and external ring. At the lower part of the abdominal 
wall is a triangular space (Hesselbach’s triangle), bounded, externally, by the 
epigastric artery ; internally, by the margin of the Rectus muscle ; below, by 
Poupart’s ligament. The conjoined tendon is stretched across the inner two- 
thirds of this space, the remaining portion of the space being filled in by the 


transversalis fascia. .. , 

In some cases the hernial protrusion escapes from the abdomen on the outer 
side of the conjoined tendon, pushing before it the peritoneum, the subserous cel- 
lular tissue, and the transversalis fascia. It then enters the inguinal canal, passing 
along nearly its whole length, and finally emerges from the external ring, receiving 
an investment from the intercolumnar fascia. The coverings of this form of 
hernia are precisely similar to those investing the oblique form. . 

In other cases, and this is the more frequent variety, the intestine is either 
forced through the fibres of the conjoined tendon, or the tendon is ' 

tended in front of it, so as to form a complete investment for it. Jtemtestae 
then enters the lower end of the inguinal canal, escapes at the external rmg 
lying on the inner side of the cord, and receives additional coverings from the 
superficial ftecia and the integument. This form of hernia has the s *ne ^ven^s 
as the oblique variety, excepting that the conjoined tendons 

Cremaster, and the infundibuliform fascia is replaced by a part of the general 

^t.^TlS.r. to both varieties of direct he™, is — «"> 

»eek i i/nc, or .t the «tem.l ring. In that f,™ . to. winch porfor.*. 
the conjoined tendon, it not unfrequently occurs at the edges of the fissure 
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through which the gut passes. In dividing the stricture, the incision should in 
all cases be directed upwards. 

If the hernial protrusion passes into the inguinal canal, but does not escape from 
the external abdominal ring, it forms what is called incomplete direct hernia . 
This form of hernia is usually of small size, and in corpulent persons, very 
difficult of detection. 

Direct inguinal hernia is of much less frequent occurrence than the oblique, 
their comparative frequency being, according to Cloquet, as one to five. It 
occurs far more frequently in men than women, on account of the larger size of 
the external ring in the former sex. It differs from the oblique in its smaller 
size and globular form, dependent most probably on the resistance offered to its 
progress by the transversalis fascia and conjoined tendon. It differs also in its 
position, being placed over the pubes, and not in the course of the inguinal canal. 
The epigastric artery runs on the outer or iliac side of the neck of the sac, 
and the spermatic cord along its external and posterior side, not directly behind 
it, as in oblique inguinal hernia. 


SURGICAL ANATOMY OF FEMORAL HERNIA. 

The dissection of the parts comprised in the anatomy of femoral hernia should be per- 
formed, if possible, upon a female subject free from fat. The subject should lie upon its 
back ; a block is first placed under the pelvis, the thigh everted, and the kneo slightly bent, 
and retained in this position. An incision should then be made from the anterior superior 
spinous process of the ilium along Poupart’s ligament to the symphysis pubis : a second 
incision should be carried transversely across the thigh about six inches beneath the pre- 
ceding ; and these are to be connected together by a vertical one earned along the inner 
side of the thigh. These several incisions should divide merely the integument j this is 
to be reflected outwards, when the superficial fascia will be exposed. 

The superficial fascia at the upper part of the thigh, consists of two layers, 
between which are found the cutaneous vessels and nerves, and numerous lym- 
phatic glands. 

The superficial layer is a thick and dense cellulo -fibrous membrane, in tlie meshes 
of which is found a considerable amount of adipose tissue, varying in quantity 
in different subjects ; this layer may be traced upwards over Poupart’s ligament 
to be continuous with the superficial fascia of the abdomen ; whilst below, and on 
the inner and outer sides of the limb, it is continuous with the superficial fascia 
covering the rest of the thigh. 

This layer should be detached by dividing it across in the same direction as the external 
incisions ; its removal will be facilitated by commencing at the lower and inner angle of 
the space, detaching it at first from the front of the internal saphenous vein, and dissecting 
it oft from the anterior surface of that vessel and its branches ; it should then be reflected 
outwards, in the same manner as the integument. The cutaneous vessels and nerves, and 
superficial inguinal glands are then exposed, lying upon the deep layer of the superficial 
fascia. These are the internal saphenous vein, ana the superficial epigastric, superficial 
circumflexa ilii, and external pudic vessels, as well as numerous lymphatics ascending with 
the saphenous vein to the inguinal glands. 

The internal saphenous vem is a vessel of considerable size, which ascends 
obliquely upwards along the inner side of the thigh, below Poupart’s ligament. It 
passes through the saphenous opening in the fascia lata to terminate in the femoral 
vein. This vessel is accompanied by numerous lymphatics, which return the 
lymph from the dorsum of the foot and inner side of the leg and thigh ; they ter- 
minate in the inguinal glands, which surround the saphenous opening. Diverging 
from the same point are the superficial epigastric vessels, which run across 
Poupart’s ligament, obliquely upwards and inwards, to the lower part of the 
abdomen ; the superficial circumflexa ilii vessels, which pass obliquely outwards 
along Poupart’s ligament to the crest of the ilium ; and the superficial external 
pudic vessels, which pass inwards to the perinsBum and scrotum. These vessels 
supply the subcutaneous areolar tissue and the integument, and are accompanied 
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by numerous lymphatic vessels, which return the lymph from the same parts to 
the inguinal glands. 

The superficial inguinal glands are arranged in two groups, one of which is 
disposed parallel with Poupart’s ligament, and the other below the ligament, 
surrounding the termination of the saphenous vein, and following (occasionally) 
the course of that vessel a short distance along the thigh. The upper chain 
receives the lymphatic vessels from the penis, scrotum, lower part of the abdomen, 
perineeum, and buttock ; the lower chain receives the lymphatic vessels from the 
lower extremity. 

382. — Femoral Hernia. Superficial Dissection. 



The nerves supplying the integument of this region are derived from the ilio- 
inguinal, the genito-crural, and anterior crural. The ilio-inguinal nerve may e 
found on the inner side of the internal saphenous vein, the terminal branch of the 
genito-crural nerve outside the vein, and the middle and external cutaneous nerves ■ 

m< The eX de^ a iayer of superficial fascia should be divided in the same direction 
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aperture is perforated by the internal saphenous vein, and by numerous blood and 
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lymphatic vessels ; hence it has been termed, the cribriform fascia , the openings 
of these vessels having been likened to the holes in a sieve. The cribriform fascia 
adheres closely both to the superficial fascia and the fascia lata, so that it is described 
by some anatomists as a part of the fascia lata, but is usually considered (as in 
this work) as belonging to the superficial fascia. It is not till the cribriform fascia 
has been cleared away, that the saphenous opening is seen, so that this opening does 
not, in ordinary cases, exist naturally, but is the result of dissection. Mr. Callender, 
however, speaks of cases in which, probably as the result of pressure from enlarged 


383. — Femoral Hernia, shewing Fascia Lata and Saphenous Opening. 



inguinal glands, the fascia has become atrophied, and a saphenous opening exists 
independent of dissection.* A femoral hernia, in passing through the saphenous 
opening, receives the cribriform fascia as one of its coverings. 

The deep layer of superficial fascia, together with the cribriform fascia, having 
been removed, the fascia lata is exposed. 

The Fascia Lata , already described (p.* 296), is a dense fibrous aponeurosis, 
which forms a uniform investment for the whole of this region of the limb. At 
the upper and inner part of the thigh, a large oval- shaped aperture is observed in 
it; it transmits the internal saphenous vein and other small vessels, and is called 
the saphenous opening. In order the more correctly to consider the mode of 
formation of this aperture, the fascia lata in this part of the thigh is described as 
consisting of two portions, an iliac portion and a pubic portion. 

The iliac portion of the fascia lata is situated on the outer side of the saphenous 
opening, covering the outer surface of the Sartorius, the Rectus, and the P soaS 

* Anatomy of Femoral Rupture, note on p. 18. 
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and Hiacus muscles. It is attached externally to the crest of the ilium and its 
anterior superior spine, to the whole length of Poupart’s ligament as far internally 
as the spine of the pubes, and to the pectineal line in conjunction with Gimber- 
nat’s ligament, where it becomes continuous with the pubic portion. From the 
spine of the pubes, it is reflected downwards and outwards, forming an arched 
margin, the outer boundary {superior cornu ) of the saphenous opening. This is 
sometimes called the falciform process of the fascia lata (femoral ligament of 
Hey) ; it overlies, and is adherent to, the sheath of the femoral vessels beneath ; 
to its edge is attached the cribriform fascia, and it is continuous below with the 
pubic portion of the fascia lata by a well-defined curved margin. 

The pubic portion of the fascia lata is situated at the inner side of the saphe- 
nous opening : at the lower margin of this aperture, it is continuous with the iliac 
portion : traced upwards, it covers the surface of the Pectineus, Adductor longus, 
and Gracilis muscles ; and passing behind the sheath of the femoral vessels, to 
which it is closely united, is continuous with the sheath of the Psoas and Iliacus 
muscles, and is finally lost in the fibrous capsule of the hip-joint. This fascia is 
attached above to the pectineal line, and internally to the margin of the pubic 
arch. It may be observed from this description that the iliac portion of the 
fascia lata passes in front of the femoral vessels, the pubic portion behind them ; 
an apparent aperture consequently exists between the two, through which the 
internal saphenous joins the femoral vein. 

The Saphenous Opening is an oval-shaped aperture, measuring about an inch 
and a half in length, and half an inch in width. It is situated at the upper and 
inner part of the thigh, below Poupart’s ligament, on the pubic side of its centre, 
and is directed obliquely downwards and outwards. 

Its outer margin is of a semilunar form, thin, strong, sharply- defined, and lies 
on a plane considerably anterior to the inner margin. If this edge is traced up- 
wards, it will be seen to form a curved elongated process or cornu (the superior 
cornu), or falciform process of Burns ^ which ascends in front of the femoral 
vessels, and curving inwards, is attached to Poupart’s ligament and to the spine 
of the pubes and pectineal line, where it is continuous with the pubic portion.* 
If traced downwards, it is found continuous with another curved margin, the 
concavity of which is directed upwards and inwards ; this is the inferior cornu of 
the saphenous opening, and is blended with the pubic portion of the fascia lata 
covering the Pectineus muscle. 

The inner boundary of the opening is on a plane posterior to the outer margin, 
and behind the level of the femoral vessels ; it is much less prominent and defined 
than the outer, from being stretched over the subjacent Pectineus muscle. It is 
through the saphenous opening that a femoral hernia passes after descen ng 

along the crural canal. , . , 

If the finger is introduced into the saphenous opening while the hmb is moved 
in different directions, the aperture will be found to be greatly constricted on 


* It is difficult to perceive in the recognised description of these Ilev really 
Burns’sl anv difference between the two ; nor is it clear what structure Mr. Hey really 
to Cribe. Mr. Gay (on ‘Floral Rupture ’ p. 16) P-svery 
for thinking that the ‘ deep crural arch was the structure whwhHey had In ™w^ the 

most recent writer on Femoral Hernia speaks thus while J-) nrocess ” whilst 

whole upper edge of the iliac fascia lata is commonly cal ed the Mcifmm process wnust 
its deeper fibres receive the name of “ Burns’s hgament.” Hev s femora hgament would 
appear to consist of distinct fibres connected with the inner fcdd of the ffiac fa^ia, ^cft 
extend immediatelv beneath the tendon of the external oblique to the subpento eal 
SS Anatomy of the Parts yarned in Femora 

note.) This description of Hey> ligament accords do se J 

arch, for the subperitoneal fascia is Mr. Callender (saphenous) opening thus 

Mr. Callender goes on to Bfty,~Theupper bord f process/^" Femoral 
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extending the limb, or rotating it outwards, and to be relaxed on flexing the limb 
and inverting it : hence the necessity of placing the limb in the latter position in 
employing the taxis for the reduction of a femoral hernia. 

The iliao portion of the fascia lata, together with its falciform process, should now bo 
removed, by detaching it from the lower margin of Poupart’s ligament, carefully dissecting 
it from the subjacent structures, and turning it aside when the sheath of the femoral 
vessels is exposed descending beneath Poupart’s ligament (fig. 384). 

The Crural Arch , or Fouparfs Ligament , is the lower border of the aponeurosis 
of the External oblique muscle, which stretches across from the anterior superior 
spine of the ilium, to the spine of the os pubis and pectineal lino ; the portion 
corresponding to the latter insertion is called Gimberriat’s ligament . The direction 
of Poupart’s ligament is curved downwards towards the thigh ; its outer half being 
oblique, its inner half nearly horizontal. Nearly the whole of the space included 
between the crural arch and innominate bone is filled in by the parts which descend 
from the abdomen into the thigh. The outer half of the spaco is f ‘cupied by the 
Iliacus and Psoas muscles, together wdth the external cutaneous and anterior crural 
nerves. The pubic side of the space is occupied by the femoral vessels included in 

384. — Femoral Hernia. Iliac Portion of Fascia Lata removed, and Sheath of 
Femoral Vessels and Femoral Canal exposed. 
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GHmbernat 8 Ligament (fig. 385) is that part of the aponeurosis of the External 
oblique muscle which is reflected downwards and outwards, to be inserted into 
the pectineal line of the os pubis. It is about an inch in length, larger in the 
male than in the female, almost horizontal in direction in the erect posture, and 
of a triangular form, the base directed outwards. Its base, or outer margin, is 
concave, thin and sharp, lies in contact with the crural sheath, and is blended with 
the pubic portion of the fascia lata. Its apex corresponds to the spine of the pubes. 
Its j posterior max gin is attached to the pectineal line. Its anteviov margin is con- 
tinuous with Poupart’s ligament. 

Crural Sheath. If Poupart’s ligament is divided, the femoral or crural sheath 
may be demonstrated as a continuation downwards of the fasciae that line the 
abdomen, the transversalis fascia passing down in front of the femoral vessels, and 
the iliac fascia descending behind them ; these fasciae are directly continuous on 
the iliac side of the femoral artery, but a small space exists between the femoral 
vein and the point where they are continuous on the pubic side of that vessel, 
which constitutes the femoral or crural canal. The femoral sheath is closely 
adherent to the contained vessels about an inch below the saphenous opening, 
becoming blended with the areolar sheath of the vessels, but opposite Poupart’s 
ligament it is much larger than is required to contain them ; hence the funnel- 
shaped form which it presents. The outer border of the sheath is perforated by 
the genito- crural nerve. Its inner border is pierced by the internal saphenous vein, 
and numerous lymphatic vessels. In front, it is covered by the iliac portion of the 
fascia lata ; and behind it is the pubic portion of the same fascia. 

Deep Crural Arch. Passing across the front of the crural sheath, and closely 
connected with it, is a thickened band of fibres, called the deep crural arch. It 
is apparently a thickening of the fascia transversalis, joined externally to the 
centre of Poupart’s ligament, and arching across the front of the crural sheath, 
to be inserted by a broad attachment into the pectineal fine, behind the conjoined 
tendon. In some subjects, this structure is not very prominently marked, and not 
unfrequently it is altogether wanting. 

If the anterior wall of the sheath is removed, the femoral artery and vein are 
seen lying side by side, a thin septum separating the two vessels, and another 
septum separates the vein from the inner wall of the sheath. The septa are stretched 
between the anterior and posterior walls of the sheath, so that each vessel is 
enclosed in a separate compartment. The interval left between the vein and the 
inner wall of the sheath is not filled up by any structure, excepting a little loose 
areolar tissue, a few lymphatic vessels, and occasionally a lymphatic gland ; this 
is the femoral or crural canal, through which a portion of intestine descends in 
femoral hernia. 

The crural canal is the narrow interval between the femoral vein and the inner 
wall of the crural sheath. It exists as a distinct canal only when the sheath has 
been separated from the vein by dissection, or by the pressure of a hernia or tumour. 
Its length is from a quarter to half an inch, and it extends from Gimbemat’s liga- 
ment to the upper part of the saphenous opening. 

Its anterior wall is very narrow, and formed by the fascia transversalis, 
Poupart’s ligament, and the falciform process of the fascia lata. 

Its posterior wall is formed by the iliac fascia and the pubic portion of the 

fascia lata. . . . , 

Its outer wall is formed by the fibrous septum covering the inner side ot the 

femoral vein. ... r . 

Its inner wall is formed by the junction of the transversalis and lhac fasciae, 
which forms the inner side of the femoral sheath, and covers the outer edge of 

Gimbemat’s ligament. , . . , , ,, 

This canal has two orifices: a lower one, the saphenous opening, closed by the 
cribriform fascia; an upper one, the femoral or crural ring , closed by the septum 

femoral or crural ring (fig. 385) * tte u PP er °P enin S oftke fem0ral cmal 
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and leads into the cavity of the abdomen.* It is bounded in front by Ponpart’s 
Kgament and the deep crural arch ; behind by the pubes, covered by the Pectineus 
muscle, and the pubic portion of the fascia lata ; internally, by Gimbemat’s 
ligament, the conjoined tendon, the transversalis fascia, and the deep crural arch ; 
externally, by the femoral vein, covered by its sheath. The femoral ring is of an 
oval form, its long diameter, directed transversely, measures about half an inch, 
and it is larger in the female than in the male, which is one of the reasons of the 
greater frequency of femoral hernia in the former sex. 

385.— Hernia. The Relations of the Femoral and Internal Abdominal Rings, 
seen from within the Abdomen. Right Side. 



Position of Parts around the Ping, The spermatic cord in the male, and round 
ligament in the female, lie immediately above the anterior margin of the femorjl 
ring, and may be divided in an operation for femoral hernia if the incision for 
the relief of the stricture is not of limited extent. In the female, this is of little 
importance, but in the male the spermatic artery and vas deferens may be divided. 

The femoral vein lies on the outer side of the ring. 

The epigastric artery , in its passage inwards from the external iliac to the 
umbilicus, passes across the upper and outer angle of the crural ring, and is con- 
sequently in danger of being wounded if the stricture is divided in a direction 
upwards and outwards. 

The communicating branch between the epigastric and obturator lies in front 
of the ring. 

The circumference of the ring is thus seen to be bounded by vessels in every 
part excepting internally and behind. It is in the former position that the 
stricture is divided in cases of strangulated femoral hernia. 

The obtwratvr artery , when it arises by a common trunk with the epigastric, 
which occurs once in every three subjects and a half, bears a very important rela- 
tion to the crural ring. In some cases (fig. 386), it descends on the inner side of 
the external iliac vein to the obturator foramen, and will consequently lie on the 
outer side of the crural ring, where there is no danger of its being wounded in 
the operation for dividing the stricture in femoral hernia. Occasionally, however, 

* This ring, like the crural canal, is a morbid or an artificial product. i Each femoral 
hernia makes for itself (for neither outlet exists in the natural anatomy of the region), a 
crural canal, and a crural (femoral) ring.’ — Callender, op, cit, } p. 40. 
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tiie obturator artery curves along the free margin of Gimbemat’s ligament in its 
passage to tbe obturator foramen ; it would, consequently, skirt along the greater 
part of the circumference of the crural canal, and could hardly avoid being 
wounded in the operation (fig. 387). 


Variations in Origin and Course of Obturator Artery. 



Septum Crurale. The femoral ring is closed by a layer of condensed areolar 
tissue, called, by J. Cloquet, the septum crurale. This serves as a barrier to the 
protrusion of a hernia through this part. Its upper surface is slightly concave, 
and supports a small lymphatic gland, by which it is separated from the subserous 
areolar tissue and peritoneum. Its under surface is turned towards the femoral 
canal. The septum crurale is perforated by numerous apertures for the passage? 
of lymphatic vessels, connecting the deep inguinal glands with those surrounding 
the external iliac artery. 

The size of the femoral canal, the degree of tension of its orifices, and, conse- 
quently, the degree of constriction of a hernia, varies according to the position of 
the limb. If the leg and thigh are extended, abducted, or everted, the femoral 
canal and its orifices are rendered tense, from the traction on these parts by 
Poupart’s ligament and the fascia lata, as may be ascertained by passing the finger 
along the canal. If, on tho contrary, the thigh is flexed upon tho pelvis, and, at 
the same time, adducted and rotated inwards, the femoral canal and its orifices 
become considerably relaxed ; for this reason, the limb should always be placed in 
the latter position when the application of the taxis is made in attempting the 
reduction of a femoral hernia. 

The septum crurale is separated from the peritoneum by a quantity of loose 
subserous areolar tissue. In some subjects, this tissuo contains a considerable 
amount of adipose substance, which, when protruded forwards in front of the sac 
of a femoral hernia, may be mistaken for a portion of omentum. 

Descent of the Hernia. From the preceding description, it follows, that the 
femoral ring must be a weak point in the abdominal wall ; hence it is, that when 
violent or long-continued pressure is made upon the abdominal viscera, a portion 
of intestine may be forced into it, constituting a femoral hernia ; and the changes 
in the tissues of the abdomen which are produced by pregnancy, together with 
the larger size of this aperture in the female, serve to explain the frequency of 
this form of hernia in women. 

When a portion of intestine is forced through the femoral ring, it carries before 
it a pouch of peritoneum, which forms what is called the hernial sac ; it receives 
an investment from the subserous areolar tissue, and from the septum crurale, and 
descends vertically along the crural canal in the inner compartment of the sheath 
of the femoral vessels as far as the saphenous opening : at this point, it changes 
its course, being prevented from extending further down the sheath, on account 
of the narrowing of the sheath and its close contact with the vessels, and also from 
the close attachment of the superficial fascia and crural sheath to the lower part of 
the circumference of the saphenous opening ; the tumour is, consequently, directed 
forwards, pushing before it the cribriform fascia, and then curves upwards on to the 
falciform process of the fascia lata and lower part of the tendon of the External 
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oblique, being covered b j the superficial fascia and integument. While the hernia 
is contained in the femoral canal, it is usually of small size, owing to the resisting 
nature of the surrounding parts ; but when it has escaped from the saphenous 
opening into the loose areolar tissue of the groin, it becomes considerably enlarged. 
The direction taken by a femoral hernia in its descent is at first downwards, then 
forwards and upwards ; this should be borne in mind, as in the application of the 
taxis for the reduction of a femoral hernia, pressure should be directed in the 
reverse order. 

Coverings of the Hernia. The coverings of a femoral hernia from within out- 
wards are peritoneum, subserous areolar tissue, tho septum crurale, crural sheath, 
cribriform fascia, superficial fascia, and integument.* 

Varieties of Femoral Hernia . If the intestine descends along the femoral canal 
only as far as the saphenous opening, and does not escape from this aperture, it is 
called incomplete femoral hernia. The small size of the protrusion in this form 
of hernia, on account of the firm and resisting nature of the canal in which it is 
contained, renders it an exceedingly dangerous variety of the disease, from the 
extreme difficulty of detecting the existence of the swelling, especially in corpulent 
subjects. The coverings of an incomplete femoral hernia would be, from without 
inwards, integument, superficial fascia, falciform process of fascia lata, fascia 
propria, septum crurale, subserous cellular tissue, and peritoneum. When, how- 
ever, the hernial tumour protrudes through the saphenous opening, and directs 
itself forwards and upwards, it forms a complete femoral hernia . Occasionally , 
the hernial sac descends on the iliac side of the femoral vessels, or in front of 
these vessels, or even sometimes behind them. 

The seat of stricture of a femoral hernia varies : it may be in the peritoneum 
at the neck of the hernial sac ; in the greater number of cases it would appear to 
be at the point of junction of the falciform process of the fascia lata with the 
lunated edge of Gimbernat’s ligament ; or at the margin of the saphenous opening 
in the thigh. The stricture should in every case be divided in a direction up- 
wards and inwards ; and the extent necessary in the majority of cases is about 
two or three lines. By these means, all vessels or other structures of importance, 
in relation with the neck of the hernial sac, will be avoided. 

* Sir A. Cooper has described an investment for femoral hernia under the name of 
{ Fascia propria/ lying immediately external to the peritoneal sac, but frequently sepa- 
rated from it by more or less adipose tissue. Surgically, it is important to remember the 
existence (at any rate the occasional existence) of this layer, on account of the ease with 
which an inexperienced operator may mistake the fascia for the peritoneal sac, and the 
contained fat for omentum. Anatomically, this fascia appears to he identical with what 
is called in the text ( subserous areolar tissue,’ the areolar tissue being thickened and 
caused to assume a membranous appearance, by the pressure of the hernia. 



Surgical Anatomy of the Perineum and Ischio- 

Eectal Eegion. 

Dissection. The student should select a well-developed muscular subject, free from fat, 
and the dissection should he commenced early, in order that the parts may be examined 
in as recent a state as possible. A staff having been introduced into the bladder, and 
the subject placed in the position shown in fig. 388, the scrotum should be raised upwards, 
and retained in that position, and the rectum moderately distended with tow. 

The space which is now exposed, corresponds to the inferior aperture, or outlet 
of the pelvis. Its deep boundaries are, in front, the pubic arch and subpubic 
ligament ; behind, the tip of the coccyx ; and on each side, the ramus of the pubes 
and ischium, the tuberosity of the ischium, and great sacro-sciatic ligament. The 
space included by these boundaries is somewhat lozenge-shaped, and is limited on 
the surface of the body by the scrotum, in front, by the buttocks behind, and on 
each side by the inner side of the thighs. It measures, from before backwards, 
about four inches, and about three in the broadest part of its transverse diameter, 
between the ischial tuberosities. A line drawn transversely between the anterior 
part of the tuberosity of the ischium, on either side, in front of the anus, sub- 
divides this space into two portions. The anterior portion contains the penis and 
urethra, and is callod the pcrinrmmt. The posterior portion contains the termina- 
tion of the rectum, and is called the ischio-rectal region. 


Ischio-Rectal Region. 

The ischio-rectal region corresponds to the portion of the outlet of the pelvis 
situated immediately behind the perimeum: it contains the termination of the 
rectum. A deep fossa, filled with fat, is seen on either side of the intestine, 
between it and the tuberosity of the ischium: this is called the ischio-rectal 
fossa. 

The ischio-rectal region presents, in the middle line, the aperture of the 
anus ; around this orifice, the integument is thrown into numerous folds, which are 
obliterated on distension of the intestine. The integument is of a dark colour, 
continuous with tlxe mucous membrane of the rectum, and provided with numerous 
follicles, which occasionally inflame and suppurate, and may be mistaken for 
fistulee. The veins around the margin of the anus are occasionally much dilated, 
forming a number of hard, pendent masses, of a dark bluish colour, covered partly 
by mucous membrane, and partly by the integument. These tumours constitute 
the disease called external piles. 

Dissection. Make an incision through the integument, along the median line, from the 
base of the scrotum to the anterior extremity of the anus ; carry it round the margins 
of this aperture to its posterior extremity, and continue it backwards about an inch 
behind the tip of the coccyx. A transverse incision should now be carried across the base 
of the scrotum, joining the anterior extremity of the preceding ; a second, carried in the 
same direction, should be made in front ot the anus ; and a third at the posterior extre- 
mity of the gut. These incisions should be sufficiently extensive to enable the dissector 
to raise the integument from the inner side of the thighs. The flaps of skin corresponding 
to the ischio-rectal region (fig. 388—2), should now be removed. In dissecting the integu- 
ment from this region, great care is required, otherwise the External sphincter will be 
removed, as it is intimately adherent to the skin. 

The superficial fascia is exposed on the removal of the skin : it is very thick, 
areolar in texture, and contains much fat in its meshes. In it are found ramifying 
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two or three cutaneous branches of the small sciatio nerve ; these turn round the 
inferior border of the Glutaeus maximus, and are distributed to the integument in 
this region. 


388. — Dissection of Perinaoum and Ischio-Rectal Region. 



The External sphincter is a thin flat plane of muscular fibres, elliptical in 
shape, and intimately adherent to the integument surrounding the margin of the 
anus. It measures about three or four inches in length, from its anterior to il ^ 
posterior extremity, being about an inch in breadth, opposite the anus. It an:,. 4 
from the tip of the coccyx, by a narrow tendinous band ; and from the superficial 
fascia in front of that bone ; and is inserted into the tendinous centre of the 
perinseum, joining with the Transversus perinsei, the Levator ani, and the Acce- 
lerator urines. Like other sphincter muscles, it consists of two planes of muscular 
fibre, which surround the margin of the anus, and join in a commissure before 
and behind. 

Relations. By its superficial surface , with the integument ; by its deep surface 
it is in contact with the Internal sphincter ; and is separated from the Levator ani 
by loose areolar tissue. 

The Sphincter ani is a voluntary muscle, supplied by the heemorrlioidal branch 
of the fourth sacral nerve. This muscle is divided in the operation for fistula in 
ano ; and also in some cases of fissure of the rectum, especially if attended with 
much pain or spasm. The object of its division is to keep the parts at rest and 
in contact during the healing process. 

The Internal sphincter is a muscular ring, about half an inch in breadth, which 
surrounds the lower extremity of the rectum, about an inch from the margin of 
the anus. This muscle is about two lines in thickness, and is formed by an 
aggregation of the involuntary circular fibres of the intestine. It is paler in 
colour, and less coarse in texture, than the External sphincter. 

The tschio-rectal fossa is situated between the end of the rectum and the 
tuberosity of the ischium on each side. It is triangular in shape, its base, directed 
to the surface of the body, is formed by the integument of the ischio-rectal region ; 
its apex, directed upwards, corresponds to the point of division of the obturator 
fascia, and the thin membrane given off from it, which covers the outer surface of 
the Levator ani (ischio-rectal fascia). Its dimensions are about an inch in 
breadth, at the base, and about two inches in depth, being deeper behind than m 
front. It is bounded, internally , by the Sphincter ani, Levator ani, and Coccygens 
muscles ; externally , by the tuberosity of the ischium, and the obturator fascia, 
which covers the inner surface of the Obturator internus muscle ; in front , it is 
limited by the line of junction of the superficial and deep perinatal fasciae : and 
behind, by the margin of the Glutaeus maximus, and the great sacro- sciatic 
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ligament. This space is filled with a large mass of adipose substance, which 
explains the frequency with which abscesses in the neighbourhood of the rectum 
burrow to a considerable depth. 

If the subject has been injected, on placing the finger on tho outer wall of this 
fossa, the internal pudic artery, with its accompanying veins and nerve, will be 
felt about an inch and a half above the margin of the ischiatic tuberosity, but 
approaching nearer the surface as they pass forwards along the inner margin of 
the pubic arch. These structures are enclosed in a sheath formed by the obturator 
fascia, the pudic nerve lying below the artery. Crossing the space transversely, 
about its centre, are the inferior heemorrhoidal vessels and nerves, branches of the 
pudic ; they are distributed to the integument of the anus, and to the muscles of 
the lower end of the rectum. These vessels are occasionally of large size, and 
may give rise to troublesome haemorrhage, when divided in the operation of litho- 
tomy, or of fistula in ano. At the back part of this space may be seen a branch 
of the fourth sacral nerve ; and, at the fore part of the space, a cutaneous branch 
of the perinoeal nerve. 

Perineum. 

The porinreal space is of a triangular form ; its deep boundaries are limited, 
laterally, by the rami of the pubes and ischia, meeting in front at the pubic arch ; 
behind, by an imaginary transverse lino, extending between the tuberosities of the 
ischia. The lateral boundaries vary, in the adult, from three inches to three 
inches and a half in length ; and the base from two to three inches and a half in 
breadth ; the average diameter being two inches and three-quarters. The varia- 
tions in the diameter of this space are of extreme interest in connection with the 
operation of lithotomy, and the extraction of a stone from the cavity of the 
bladder. In those cases where the tuberosities of the ischia are near together, 
it would be necessary to make the incisions in the lateral operation of lithotomy 
less oblique than if the tuberosities were widely separated, and the perinseal space, 
consequently, wider. The perinaeum is subdivided by the median raphe into two 
equal parts. Of these, the left is the one in which the operation of lithotomy is 
performed. 

In the middle line, the perinaeum is convex, and corresponds to the bulb of the 
urethra. The skin covering it is of a dark colour, thin, freely moveable upon the 
subjacent parts, and covered with sharp crisp hairs, which should be removed 
before the dissection of the part is commenced. In front of the anus, a prominent 
line commences, the raphe, continuous in front with the raphe of the scrotum. 
The flaps of integument corresponding to this space having been removed, in the 
manner shown in figs. 388 — 1, the superficial fascia is exposed. 

The Superficial Fascia consists of two layers, superficial and deep, as in other 
regions of the body. 

The superficial layer is thick, loose, areolar in texture, and contains much 
adipose tissue in its meshes, the amount of which varies in different subjects. 
In front, it is continuous with the dartos of the scrotum ; behind, it is continuous 
with the subcutaneous areolar tissue surrounding the anus ; and, on either side, 
with the same fascia on the inner side of the thighs. This layer should be care- 
fully removed, after it has been examined, when the deep layer will be exposed.. 

The deep layer of superficial fascia (superficial ’perinreal fascia) is thm, 
aponeurotic in structure, and of considerable strength, serving to bind down the 
muscles of the root of the penis. It is continuous, in front, with the dartos of 
the scrotum ; on either side, it is firmly attached to the margins of the rami of the 
pubes and ischium, external to the crus penis, and as far back as the tuberosity of 
the ischium ; posteriorly, it curves down behind the Transversus permeei muscles 
to join the lower margin of the deep perineal fascia. This fascia not only covers 
the muscles in this region, but sends down a vertical septum from its under sur- 
face, which separates the back part of the subjacent space into two, being incom- 
plete in front. 
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In rupture of the anterior portion of the urethra, accompanied by extravasation 
of urine, the fluid makes its way forwards, beneath this fascia, into the areolar 
tissue of the scrotum, penis, and anterior and lateral portions of the abdomen ; it 
rarely extends into the areolar tissue on the inner side of the thighs, or backwards 
around the anus. This limitation of the exfcravasated fluid to the parts above- 
named is easy of explanation, when the attachments of the deep layer of the 

389. — The Perinseum. The Integument and Superficial Layer of 
Superficial Fascia reflected. 



superficial faacia aye considered. When this fascia is removed, the muscles con- 
nected with the penis and urethra will be exposed ; these are, in the middle line, 
the Accelerator urines ; on each side, the Erector penis ; and behind, the Trans- 
versus perinasi. 

The Accelerator uri/nce is placed in the middle line of the perinaBum, immedi- 
ately in front of the anus. It consists of two symmetrical halves, united along 
the median line by a tendinous raphe. It arises from the central tendon of the 
perinasum, and from the median raphe in front. From this point, its fibres diverge 
like the plumes of a pen ; the most posterior form a thin layer, which are lost on 
the anterior surface of the triangular ligament ; the middle fibres encircle the bulb 
and adjacent part of the corpus spongiosum, and join with the fibres of the oppo- 
site side, on the upper part of the corpus spongiosum, in a strong aponeurosis ; the 
anterior fibres, the longest and most distinct, spread out over the Bides of the cor- 
pus cavernosum, to be inserted partly into that body, anterior to the Erector penis ; 
partly terminating in a tendinous expansion, which covers the dorsal vessels of 
the penis. The latter fibres are best seen by dividing the muscle longitudinally, 
and dissecting it outwards from the surface of the urethra. 

Action . This muscle may serve to accelerate the flow of the urine or semen 
along the canal of the urethra. The middle fibres are supposed, by Krause, to 
assist in the erection of the corpus spongiosum, by compressing the erectile tissue 
of the bulb. The j^evior fibres, according to Tyrrel, also contribute to the 
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erection of tlie penis, as they are inserted into, and continuous with, the fascia of 
the penis, compressing the dorsal vein during the contraction of the muscle. 

The Erector Penis covers the unattached part of the crus penis. It is an 
elongated muscle, broader in the middle than at either extremity, and situated on 
either side of the lateral boundary of the perineeum. It arises by tendinous and 
fleshy fibres from the inner surface of the tuberosity of the ischium, behind the 

390. — The Superficial Muscles and Vessels of the Perineeum. 



crus penis, from tlio surface of the crus, and from the adjacent portion of the 
ramus of the pubes. From these points, fleshy fibres succeed, which end in an 
aponeurosis which is inserted into the side and under surface of the crus penis. 
This muscle compresses the crus penis, and thus serves to maintain the organ 
erect. 

The Transversus Perincri is a narrow muscular slip, which passes more or less 
transversely across the back part of the perinaeal space. It arises by a small 
tendon from the inner and fore side of the tuberosity of the ischium, and, passing 
obliquely forwards and inwards, is inserted into the central tendinous point of the 
perineeum, joining in this situation with the muscle of the opposite side, the 
Sphincter ani behind, and the Accelerator urinae in front. 

Between the muscles just examined, a triangular space exists, bounded internally 
oy the Accelerator urinse, externally by the Erector penis, and behind by the 
Transversus perincei. The floor of this space is formed by the triangular ligament 
)f the urethra (deep perinaeal fascia), and, running from behind forwards in it, are 
he superficial perineeal vessels and nerves, the transversus perinaei artery coursing 
ilong the posterior boundary of the space, on the Transversus permeei muscle. 

In the lateral operation of lithotomy, the knife is carried obliquely across the 
>ack part of this space, downwards and outwards, into the ischio-rectal fossa, 
lividing the Transversus perinaei muscle and artery, the posterior fibres of the 
Accelerator urinse, the superficial perineeal vessels and nerve, and more posteriorly 
he external hoemorrhoidal vessels. 
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The superficial and transverse perinroal arteries are described at p. 404 ; and 
the superficial perinseal and inferior pudendal nerves, at pp. 558, 560, 

The muscles of the perineeum in the female are, the 

Sphincter vaginae. Compressor urethrae. 

Erector clitoridis. Sphincter ani. 

Transversus perinaoi. Levator ani. 

Coccygeus. 

The Sphincter Vagince surrounds the orifice of the vagina, and is analogous to 
the Accelerator urinae in the male. It is attached, posteriorly, to the central 
tendon of the perineeum, where it blends with the Sphincter ani. Its fibres pass 
forwards on each side of the vagina, to be inserted into the corpora cavernosa and 
body of the clitoris. 

The Erector Clitoridis resembles the Erector penis in the male, but is smaller 
than it. 

The Transversus Penncei is inserted into the side of the Sphincter vaginae, and 
the Levator ani into the side of the vagina. The other muscles are precisely 
similar to those in the male. 

The Accelerator urinae and Erector penis muscles should now be removed, when the 
deep perinaeal fascia will be exposed, stretching across the front part of the outlet of the 
pelvis. The urethra is seen perforating its centre, just behind the bulb ; and on eiti. r 
side is the crus penis, connecting the corpus cavernosum with the ramus of the isclil; 
and pubes. 


391. — Deep Perinatal Fascia. On the left side, the anterior layer 
has been removed. 



The Deep Permceal Fascia (triangular ligament), is a dense membranous 
lamina, which closes the front part of the outlet of the pelvis. It is triangular 
in shape, about an inch and a half in depth, attached above, by its apex, to 
the under surface of the symphysis pubis and subpubic ligament ; and, on each 
side, to the rami of the ischium and pubes, beneath the crura penis. Its inferior 
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margin, or base, is directed towards tlie rectum, and connected to the central 
tendinous point of the perineum. It is continuous with the deep layer of the 
superficial fascia round the Transversus perineei muscle, and with a thin fascia 
which covers the outer surface of the Levator ani muscle. 

The deep perineeal fascia is perforated by the urethra, about an inch below the 
symphysis pubis. The aperture is circular in form, and about three or four lines 
in diameter. Above this is the aperture for the dorsal vein of the penis ; and, 
outside the latter, the pudic nerve and artery pierce it. 

The deep perineeal fascia consists of two layers, anterior and posterior : these 
are separated above, but united below. 

The anterior layer is continued forwards, around the anterior part of the mem- 
branous portion of the urethra, becoming lost upon the bulb. 

The 'posterior layer is derived from the pelvic fascia : it is continued backwards 
around the posterior part of the membranous portion of the urethra, and the 
outer surface of the prostate gland. 

If the anterior layer of this fascia is detached on either side, the following 
parts are seen between it and the posterior layer : the subpubic ligament above, 
close to the pubes ; the dorsal vein of the penis ; the membranous portion of the 
urethra, and the muscles of the urethra ; Cowper’s glands and their ducts ; the 
pudic vessels and nerve ; the artery and nerve of the bulb, and a plexus of veins. 

The Compressor Urethrae (constrictor urethra), surrounds the whole length of 
the membranous portion of the urethra, and is contained between the two layers 
of the deep perineeal fascia. It arises, by aponeurotic fibres, from the upper part 
of the ramus of the pubes on each side, to the extent of half or three quarters of 
an inch; each segment of the muscle passes inwards, and divides into two 
fasciculi, which surround the urethra from the prostate gland behind, to the 
bulbous portion of the urethra in front ; and unite, at the upper and lower surfaces 
0 f this tube, with the muscle of the opposite side, by means of a tendinous raphe. 

Circular Muscular Fibres surround the membranous portion of the urethra, 
Wn the bulb in front to the prostate gland behind ; they are placed immediately 
Deneatli the transverse fibres already described, and are continuous with the cir- 
cular fibres of the bladder. These fibres are involuntary. . 

C owner's Glands are situated immediately below the membranous portion ot the 
irethra, close behind the bulb, and below the artery of the bulb (p. 70 8). . 

The Pudic Vessels and Nerves are placed along the inner margin ot the pu ic 


^Tke^Arten/ of the Bulb passes transversely inwards, from the internal pudic 
long the baae of the triangular ligament, between the two layers of fascia, accom- 

anied bv a branch of the pudic nerve ( P . 404). , 

If the posterior layer of the deep perineeal fascia is removed and tje ™ perns 
f one side detached from the bone, the under or permreal surface of the Levator 
ni is brought fully into view. This muscle, with the triangular ligament m front 
j o r JL ua aud Pyriformis behind, closes in the outlet of the pelvis, 

lit V W tHn started ™ each side of th. P*». 

* ++ t, *. x n xnp i nner gur face of the sides of the true pelvis, and, descending, 

, is attached to the ^nner surface oi^ ^ ^ ^ ^ ^ pelvic cavit y. 

aites with its fellow VV . surrounds the various structures which 

p»i.ri.r .f a. i»dr »a 

iss through it. It anses,m iron , ^symphysis; posteriorly, from the 

mus of the pubes, on isebium • and between these two points, from 

ner surface of the spine of the * rec to-vesical layers of the pelvic 

• to a., taddl. lino of the 

acia at their under part . th P , nnsterior fibres into the sides of the 

or of th. p**, »d « fl,. of th. 

« of th. ocxwyx : those Pj“ . which Zomte betwwn th. cocoyx ml 
posite side, in a median fibrous Mip, ^ fom &e larger port ion of the 

S Xde of the rectum, blending with *. fibres of the- 
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Sphincter muscles ; lastly, the anterior fibres, the longest, descend upon the side 
of the prostate gland to unite beneath it with the muscle of the opposite side, 
blending with the fibres of the external sphincter and Transversus perinasi muscles, 
at the tendinous centre of the perinaeum. 

The anterior portion is occasionally separated from the rest of the muscle by 
cellular tissue. From this circumstance, as well as from its peculiar relation with 
the prostate gland, descending by its side and surrounding it as in a sling, it has 
been described by Santorini and others as a distinct muscle, under the name of the 
Levator prostatas. In the female, the anterior fibres of the Levator ani descend 
upon the sides of the vagina. 

Relations. By its upper or pelvic surface with the recto- vesical fasoia, which 
separates it from the viscera of the pelvis and from the peritoneum. By its outer 
or perinceal surface , it forms the inner boundary of the ischio-rectal fossa, and 
is covered by a quantity of fat, and by a thin layer of fascia continued from the 
obturator fascia. Its posterior border is continuous with the Coccygeus muscle. 
Its anterior border is separated from the muscle of the opposite side by a triangular 
space, through which the urethra, and, in the female, the vagina, passes from the 
pelvis. 

Actions. This muscle supports the lower end of the rectum and vagina, and also 
the bladder during the efforts of expulsion. 

The Coccygeus is situated behind and parallel with the preceding. It is a 
triangular plane of muscular and tendinous fibres, arising, by its apex, from t3 
spine of the ischium and lesser sacro-sciatic ligament, and inserted, by its bas<\ 
into the margin of the coccyx and into the side of the lower piece of the sacrum. 
This muscle is continuous with the posterior border of the Levator ani, and close? 
in the back part of the outlet of the pelvis. 

Relations. By its inner or pelvic surface, with the rectum. By its extern 1 
surface , with the lesser sacro-sciatic ligament. By its posterior border, with the 
Pyriformis. 

Action. The Coccygei muscles raise and support the coccyx, after it has been 
pressed backwards during defecation or parturition. 

Position of the Viscera at the Outlet of the Pelvis. Divide the central tendinous point of 
the perinseuni, separate the rectum from its connexions by dividing the fibres of the 
Levator ani, which descend upon the sides of the prostate gland, and draw the gut b^ch- 
wards towards the coccyx, when the under surface of the prostate gland, the neck and base 
of the bladder, the vesiculao seminales, and vasa deferentia will be exposed. 

The Prostate Gland is placed immediately in front of the neck of the bladder, 
around the prostatic portion of the urethra, its base being turned backwards, and 
its under surface towards the rectum. It is retained in its position by the Levator 
prostate and by the pubo-prostatic ligaments, and is invested by a dense fibrous 
covering, continued from the posterior layer of the deep perinaeal fascia. The 
longest diameters of this gland are in the antero-posterior direction, and trans- 
versely at its base ; and hence the greatest extent of incision that can be made in 
it without dividing its substance completely across, is obliquely outwards and 
backwards. This is the direction in which the incision is made through it in 
the operation of lithotomy, the extent of which should seldom exceed an inch in 
length. The relations of the prostate to the rectum should be noticed : by means 
of the finger introduced into the gut, the surgeon detects enlargement or other 
disease of this organ ; he is enabled also, by the same means, to direct the point of 
a catheter when its introduction is attended with much difficulty, either from 
injury or disease of the membranous or prostatic portions of the urethra. 

Behind the prostate is the posterior surface of the neck and base of the bladder ; 
a small triangular portion of this organ is seen, bounded, in front by the prostate 
gland ; behind, by the recto- vesical fold of the peritoneum ; on either side, by the 
vesicul© seminales and vasa deferentia ; and separated from direct contact with the 
rectum by the recto-vesical fascia. The relation of this portion of the bladder to 
the rectum is of extreme interest to the surgeon. In cases of retention of urine, 
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into rectum, between three and 
four inches from the margin of the anus, and may be easily perforated dnrin» HA* 

without injury to any important parts ; this portion of the Madder is, conseq 
392.— A View of the Position of the Viscera at the Outlet of the Pelvi*. 



frequently selected for the performance of the operation of tapping the bladder. If 
the finger is introduced into the bowel, the surgeon may, in some cases, learn the 
position, as well as the size and weight, of a calculus in the bladder ; and in the 
operation for its removal, if, as is not unfrequently the case, it should be lodged 
behind an enlarged prostate, it may be displaced from its position by pressing 
upwards the base of the bladder from the rectum. 

Parts concerned in the Operation of Lithotomy. The triangular ligament must 
be replaced and the rectum drawn forwards so as to occupy its normal position. 
The student should then consider the position of the various parts in reference to 
the lateral operation of lithotomy. This operation is performed on the left side 
of the perinaeum, as it is most convenient for the right hand of the operator. A 
staff having been introduced into the bladder, the first incision is commenced 
midway between the anus and the back of the scrotum (i. e., in an ordinary adult 
perinfieum, about an inch and a half in front of the anus), a little on the left side of 
the raphe, and carried obliquely backwards and outwards to midway between the 
anus and tuberosity of the ischium. The incision divides the integument and 
superficial fascia, the external hemorrhoidal vessels and nerves, and the superficial 
and transverse perineal vessels ; if the fore-finger of the left hand is thrust 
upwards and forwards into the wound, pressing at the same time the rectum 
inwards and backwards, the staff may be felt in the membranous portion of the 
urethra. The finger is fixed upon the staff, and the structures covering it are 
divided with the point of the knife, which must be directed along the groove 
towards the bladder, the edgebf the knife being carried outwards and backwards, 
dividing in its course the membranous portion of the urethra, and part of the left 
lobe of the prostate gland, to the extent of about an inch. The knife is then 
r 3 c 2 
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withdrawn, and the fore-finger of the left hand passed along the staff into the 
bladder ; the staff having been withdrawn, and the position of the stone ascer- 
tained, the foroeps are introduced over the finger into the bladder. If the 
stone is very large, the opposite side of the prostate may be notched before the 
forceps are introduced ; the finger is now withdrawn, and the blades of the forceps 
opened, and made to grasp the stone, which must be extracted by slow and 
cautious undulating movements. 

Parts divided in the operation. The various structures divided in this operation 
are as follows : the integument, superficial fascia, external hoemorrhoidal vessels 
and nerves, the posterior fibres of the Accelerator urinee, the Transversus perineei 
muscle and artery (and, probably, the superficial perinseal vessels and nerves), the 
deep perinaeal fascia, the anterior fibres of the Levator ani, part of the Compressor 
urethrae, the membranous and prostatic portions of tjie urethra, and part of the 
prostate gland. 

39 3 . — A Transverse Section of the Pelvis ; showing the Pelvic Fascia. 



Pa/rts to be avoided vn the operation . In making the necessary incisions in the 
perinaeum for the extraction of a calculus, the following parts should be avoided. 
The primary incisions should not be made too near the middle line, for fear of 
wounding the bulb of the corpus spongiosum or the rectum ; nor too far externally, 
otherwise the pudic artery may be implicated as it ascends along the inner border 
of the pubic arch. If the incisions are carried too far forward, the artery of the 
may be divided; if carried too far backwards, the entire breadth of the 
piostate and neck of the bladder may be cut through, which allows the urine to 
become infiltrated behind the pelvic fascia into the loose cellular tissue between 
the bladder and # rectum, instead of escaping externally ; diffuse inflammation is 
consequently set up, and peritonitis from the close proximity of the recto- vesical 
peritoneal fold is the consequence. If, on the contrary, the prostate is divided in 
front of the base of the gland, the urine makes its way externally, and there is 
less danger of infiltration taking place. 

( During the operation, it is of great importance that the finger should be passed 
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into the bladder before the staff is removed : if this is neglected, and the incision 
made through the prostate and neck of the bladder be too small, great difficulty- 
may be experienced in introducing the finger afterwards ; and in the nbild where 
the connections of the bladder to the surrounding parts are very loose, the force 
made m the attempt is sufficient to displace the bladder up into the abdomen, out 
of the reach of the operator. Such a proceeding has not unfrequently occurred, 
producing the most embarrassing results, and total failure of the operation. 

394.. Side View of the Pelvic Viscera of the Male Subject, showing the Pelvic 

and Perinseal Fasciae. 



It is necessary to bear in mind that the arteries in the perinseum occasionally 
take an abnormal course. Thus the artery of the bulb, when it arises, as some- 
times happens, from the pudic, opposite the tuber ischii, is liable to be wounded 
in the operation for lithotomy, in its passage forwards to the bulb. The accessory 
pudic may be divided near the posterior border of the prostate gland, if this is 
completely cut across : and the prostatic veins, especially in people advanced in 
life, are of large size, and give rise, when divided, to troublesome haemorrhage. 

Pelvic Fascia. 

The pelvic fascia is a thin membrane which lines the whole of the cavity of 
the pelvis, and is continuous with the transversalis and iliac fasciae. It is attached 
to the brim of the pelvis for a short distance at the side of the cavity, and to the 
inner surface of the bone round the attachment of the Obturator internus. .A.t 
the posterior border of this muscle, it is continued backwards as a very thin 
membrane in front of the Pyriformis muscle and sacral nerves, behind the branches 
of the internal iliac artery and vein which perforate it, to the front of the sacrum. 
In front, it follows the attachment of the Obturator internus to the bone, arohes 
beneath the obturator vessels, completing the orifice of the obturator canal, a$d 
at the front of the pelvis is attached to the lower part of the symphysis pubis ; 
being continuous below the pubes with the fascia of the opposite side so as to 
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close the front part of the outlet of the pelvis, blemftng with the posterior layer 
of the triangular ligament. At the level of a liM/extending from the lower 
part of the symphysis pubis to the spine of the isc^Jim, is a thickened whitish 
band ; this marks the attachment of the Levator am muscle to the pelvic fascia, 
and corresponds to its point of division into two layers, the obturator and recto- 
vesical. 

The obturator fascia descends and covers the Obturator intemus muscle. It 
is a direct continuation of the pelvic fascia below the white line above mentioned, 
and is attached to the pubic arch and to the margin of the great sacro- sciatic 
ligament. This fascia forms a canal for the pudic vessels and nerve in their pas- 
sage forwards to the perinseum, and is continuous with a thin membrane which 
covers the perinfeal aspect of the Levator ani muscle, called the ischio -rectal 
(anal) fascia. 

The recto-vesical fascia (visceral layer of the pelvic fascia) descends into the 
pelvis upon the upper surface of the Levator ani muscle, and invests the prostate, 
bladder, and rectum. From the inner surface of the symphysis pubis a short 
rounded band is continued to the upper surface of the prostate and neck of the 
bladder, forming the pubo-prostatic or anterior true ligaments of the bladder. At 
the side, this fascia is connected to the side of the prostate, enclosing this gland 
and the vesical prostatic plexus, and is continued upwards on the surface of the 
bladder, forming the lateral true ligaments of the organ. Another prolongation 
invests the vesiculae seminales, and passes across between the bladder and rectum > 
being continuous with the same fascia of the opposite side. Another thin pro- 
longation is reflected round the surface of the lower end of the rectum. The 
Levator ani muscle arises from the point of division of the pelvic fascia ; the 
visceral layer of the fascia descending upon and being intimately adherent to the 
upper surface of the muscle, while the under surface of the muscle is covered by 
a thin layer derived from the obturator fascia, called the ischio-rectal or anal 
fascia. In the female, the vagina perforates the recto- vesical fascia, and receives 
a prolongation from it. 
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Abdomen, 630; apertures found in, 630; 
boundaries of, 630 ; lymphatics of, 461 ; 
muscles of, 249 ; regions of, 631 ; viscera 
of, 631. 

Abdominal aorta, 388; branches of, 390, 
surgical anatomy of, 389 ; muscles, 249 ; 
ling external, 250, 732, internal, 735; 
viscera, position of, 631. 

Abducens nerve, 510 

Abductor indicia muscle, 287 

Abductor minimi digiti muscle (baud'), 286, 
(foot), 319 

Abductor pollicis muscle (hand), 284, (foot) 


Aberrant duct of testis, 714 
Absorbent glands, 453 
Absorbents, 452 
Accelerator urines muscle, 750 
Accessorii orbicularis oris, 217 
Accessorius ad sacro-lumbalum muscle, 245 
Accessorius pedis, 320 
Accessory obturator nerve, 554 ; palatine 
canals, 57 ; pudic artery, 403 
Acervulus cereori, 499 
Acetabulum, 123 

Acromial end of clavicle, fracture of, 289 
Acromial nerves, 536 ; region, muscles of, 
267 ; thoracic artery, 373 
Acromion process, 95 ; fracture of, 289 
Acromio-clavicular joint, 177 
Actions of muscles. See each Group qf 
Muscles 

Adductor brevis muscle, 301 ; longus muscle, I 
30 L ; niagnus muscle, 301 ; pollicis muscle j 
(hand), 286, (foot), 321 
Afferent vessels of kidney, 698 
Aggregate glands, 641 
Air-cells, 691 
Air-sacs of lung, 691 
Alae of vomer, 60 

Alar ligaments of knee, 195 ; thoracic 
artery, 374 

Alimentary canal, 615 ; subdivisions of, 615 
Allantois, 702 

Alveolar artery, 350 ; process, 53, 62 
Alveoli of lower iaw, 62; of upper jaw, 53; 

formation of, 621 ; of stomach, 638 
Amphiarthrosis, 154 

Ampullae of semicircular canals, 610 ; of 
tubuli lactiferi, 728 
Amygdalae, 625 ; of cerebellum, 502 
Anal fascia, 758 

Analysis of bone, how conducted, 1 
Anastomosis of arteries, 326 
Anastomotica magna of brachial, 378, of 
femoral, 414 

Anatomical neck of humerus, 98 ; fracture 
of, 289 

Anconeus muscle, 280 
Andersch, ganglion of, 527 
Aneurisms of abdominal aorta, 389 ; of arch 
of aorta, 333 ; of thoracic aorta, 386 
Angle of jaw, 63 ; of pubes, 122 ; of nb, 86 ; 
sacro- vertebral, 19 


Angular artery, 844; movement, 156; pro- 
cess, external, 33 ; internal, 88 ; vein, 429 
Animal constituent of bone, 1 
Ankle joint, 197 ; relations of tendons and 
vessels to, 198 

Annular ligament of radius and ulna, 182; 
of wrist, anterior, 283 ; posterior, 283 ; 
of ankle, anterior, 316; external, 317; 
internal, 317 ; of stapes, 608 
Annulus ovalis, 665 
Anomalous muscle, 215 
Anterior annular ligament (wrist), 283 ; 
(ankle), 316; chamber of eye, 594; crural 
nerve, 554; dental canal, 51; ethmoidal 
cells, 47 ; fontanelle, 48 ; fossa of skull, 
67 ; nasal spine, 54 ; palatine canal, 58, 72 ; 
palatine fossa, 53, 72 ; region of skull, 75 ; 
triangle of neck, 351 
Antihelix, 601 ; fossa of, 601 
Antitragicus muscle, 602 
Anti tragus, 601 
Antrum of Highmore, 52 
Anus, 747 ; muscles of, 748 
Aorta, 329 ; abdominal, 388 ; branches of, 
390 ; surgical anatomy of, 389 
Aorta, Arch of, 329 ; ascending part of, 
330 ; branches of, 333 ; descending part of, 
332 ; peculiarities of, 332 ; peculiarities of 
branches of, 333 ; sinuses of, 330 ; surgical 
anatomy of, 332 ; transverse portion of, 331 
Aorta, descending, 385; thoracic, 386 ; tho- 
racic branches of, 387 ; surgical anatomv 
of, 386 

Aortic opening of diaphragm, 260 ; of heart, 
669 ; plexus, 571 ; semilunar valves, 669 ; 
sinuses, 669 

Aponeurosis, 206 ; of deltoid, 267 ; of ex- 
ternal oblique in inguinal region, 731; 
infra-spinous, 278 ; of insertion, 206 ; of 
investment, 206 ; of occipito-frontalis, 210 ; 
subscapular, 267 ; of soft palate, 625 ; 
supra-spinous, 268 ; vertebral, 242 
Apophysis, 3 

Appendages of eye, 597 ; of skin, 577 ; of 
uterus, 724 

Appendices epiploicae, 635 
Appendix of right auricle, 664 ; of left 
auricle, 667 ? vermiformis, 642 
Aqua labyrinthi, 612 

Aquseductus cochleae, 39, 612 ; vestibuli, 89, 
610 ; Fallopii, 39, 605 ; Sylvii, 499 
Aqueous chamber, epithelial lining of, 595 ; 

humour, 594 ; secreting membrane of, 595 
Arachnoid of brain, 479 ; of cord, 472 
Arantii corpora, 667, 669 
Arbor vitae uterinus, 723 ; vitae of cere- 
bellum, 503 

Arch of aorta, 329, peculiarities of, 332, 
branches of, 333 ; surgical anatomy, 332 ; 
of pubes, 126 ; of a vertebra, 8 ; supra- 
orbital, 33 ; of colon, 640 ; crural or femoral, 
737 ; palmar superficial, 388 ; palmar deep, 
880 ; plantar, 423 ; zygomatic, 74 
Arciform fibres of medulla oblongata, 482 
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Areola of breast, 7 28 

Arm, back of muscles of, 272 ; front of 
muscles of, 270; arteries of, 374; bones 
of, 97 ; fascia of, 270; lymphatic glands 
of, 457 ; lymphatics of, 458 ; superficial, 
266 ; nerves of, 588 ; veins of, 437 
Arnold’s nerve, 530 ; canal for, 89 ; ganglion, 
525 

Arteria centralis retinas, 359 
Arteriae receptaculi, 866 
Artertes, General Anatomy of, 326; anas- 
tomoses of, 326 ; capillary, 328 ; coats of, 
327, external, 827, mtemal, 327, middle, 
827 ; distribution of, 3 26 ; epithelial lining 
of, 827 ; mode of division, 326 ; mode of 
origin of branches, 326 ; nerves of, 328 ; 
hysical properties of, 327 ; sheath of, 
28 ; structure of, 327 ; subdivision of, 
326 ; systemic, 326 ; tortuosity of, 827 ; 
vessels of, 328 

Arteries or Artery, accessory pudic, 403 ; 
acromial thoracic, 373 ; alar thoracic, 
374 ; alveolar, 350 ; anastomotica mag- 
na of brachial, 378 ; of femoral, 414 ; 
angular, 344; anterior cerebral, 359; 
anterior choroid, 360; anterior ciliary, 
359 ; anterior communicating, 359 ; an- 
terior intercostal, 387 ; anterior spinal, 
365 ; aorta , 329, abdominal, 388, arch 
of, 329, ascending part, 330, descending 
part, 332, transverse portion, 331, tho- 
racic, 386 ; articular, knee, 416 ; ascend- 
ing cervical, 367, pharyngeal, 346; au- 
ricular anterior, 347, posterior, 346; 
axillary, 371 ; azygos of knee, 416 
basilar, 366 ; brachial, 374, bronchial, 387, 
692 ; buccal, 350 ; of bulb, 404 
calcaneal internal, 423; carotid common, 
335, external, 339, internal, 353 ; carpal 
ulnar, 385 ; carpal radial, 381 ; of ca- 
vernous body, 404; centralis retinae, 
359 ; cerebellar, 366 ; cerebral, 359, 
366 ; ascending cervical, 367 ; ascending 
pharyngeal, 366, superficial, 367, prin- 
ceps, 345, profunda, 369 ; choroid an- 
terior, 360, posterior, 366, ciliary, 359 ; 
circle of Willis, 366; circumflex of 
arm, 374, of thigh, 413, iliac, 408, super- 
ficial, 412 ; cochlear, 614 ; coccygeal, 
405; colica dextra, 394; media, 394, 
sinistra, 395 ; coeliac axis, 390 ; comes 
nervi ischiadici, 405, phrenici, 368; 
common carotid, 335, iliac, 398; com- 
municating anterior cerebri, 359 ; poste- 
rior cerebn, 359 ; communicating branch 
of ulnar, 385; coronary of heart, 334, 
of lip, 344; cremasteric, 408; crico- 
thyroid, 341 ; cystic, 892 
deep branch of ulnar, 385, cervical, 369 ; 
palmar arch, 380, temporal, 349; de- 
ferent, 402 ; dental inferior, 849, supe- 
rior, 850; descending aorta, 386, pala- 
tine, 350 ; digital plantar, 423 ; digital 
of ulnar, 885 ; dorsal of penis, 404 ; of 
scapula, 374 ; dorsalis hallucis, 420, in- 
dicia, 381, linguae, 842, pedis, 419, poili- 
cis, 381 

epigastric, 407, superior, 369, superficial, 
412; ethmoidal, 357; external carotid, 
839, plantar, 423, iliac, 406 


Arteries or Artery ( continued ). 
facial, 343; femoral, 408’; deep, 412; 
frontal, 858 

gastric, 390, 393; gastro-duodenalis, 391, 
gastro-epiploica dextra, 891, gastro-epi- 
ploica sinistra, 893 ; gluteal, 405 ; infe- 
rior, 405 

helicine, 710 ; heemorrhoidal external, 404, 
middle, 402, superior, 896 ; hepatic, 390 ; 
hyoid branch 01 lingual, 842, of superior 
thyroid, 841 ; hypogastric in foetus, 
402, 673 

ileo-colic, 393 ; iliac common, 398, external 
406, internal, 400 ; ilio-lumbar, 406 ; 
inferior cerebellar, 366, dental, 349, 
labial, 344, laryngeal, 841, mesenteric, 
895, profunda, 378, pyloric, 391, thy- 
roid, 367 ; infraorbital, 350 ; innomi- 
nate, 334 ; intercostal, 387, anterior, 369 ; 
superior, 869 ; internal auditory, 61 4, 
carotid, 353, iliac, 398, mammary, 368, 
maxillary, 347, plantar, 423 ; interos- 
seous ulnar, 384, of foot, 420, of hand, 
384 : intestini tenuis, 893 
labial inferior, 344 ; lachrymal, 357 ; la- 
ryngeal superior, 341, inferior, 341 : 
lateral sacral, 406, spinal, 365, lateraH » 
nasi, 344 ; lingual, 341 ; long ciliary, 
359, thoracic, 374 ; lumbar, 397 
malleolar, 419; mammary internal, 368; 
masseteric, 350 ; maxillary internal, 
347 ; median, of fore-arm, 384, of spinal 
cord, 365; mediastinal, 368, posterior, 
387 ; meningeal anterior, 356, middle, 
849, small, 349 ; from occipital, 3-15 ; 
from pharyngeal, 846; from vertebral, 
365; mesenteric inferior, 395, superior, 
393 ; metacarpal, 381 ; metatarsal, 420 ; 
middle cerebral, 359; sacral, 397 ; 
musculo-phrenic, 369 ; mylo-hyoid, 
349 

nasal, 350, of ophthalmic, 358, of septum, 
344 ; nutrient of humerus, 378, femur, 
413, fibula, 422, radius, 385, tibia, 423, 
ulna, 385 

obturator, 402; occipital, 345; oesopha- 
geal, 387 ; ophthalmic, 356 ; orbital, 
348 ; ovarian, 396 

palatine, ascending, 344, descending, 350, 
posterior, 350, of pharyngeal, 346 ; pal- 
mar arch, superficial, 383, deep, 380; 
palmar interossei, 382 ; palpebral, 357 ; 
ancreatic, 398 ; pancreatico-duodenalis, 
92, inferior, 392 ; perforating of hand, 
382, of thigh, 413, of foot, 423, inter- 
costal, 369, plantar, 423; pericardiac, 
369, 387 ; perinaeal, superficial, 404, 
transverse, 404 ; peroneal, 422, anterior 
423 ; pbaryngea ascendens, 346 ; phre- 
nic, 397 ; popliteal, 414 ; posterior au- 
ricular, 340, cerebral, 366, communicat- 
ing, 359, meningeal, from vertebral, 865, 
palatine, 850; princeps cervicis, 345, 
ollicis, 381 ; profunda of arm, inferior, 
78, superior, 378, cervicis, 869, femoris, 
412 ; pterygoid, 849 ; pterygo-palatine, 
350; pudic, deep external, 412; super- 
ficial external, 412, internal, 403 ; pul- 
monary, 424 692 ; pyloric inferior, 381 } 
of hepatic, 
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Arteries or Artery ( continued ). 
radial, 879 ; radialis indicia, 382 ; ranine, 
342 ; recurrent interosseous, 385 j ra- 
dial, 381, ulnar anterior, 384, posterior, 
384, tibia!, 419 ; renal, 396 
sacral lateral, 406, middle 397 ; scapular, 
posterior, 368 sciatic, 404; short ci- 
liary, 359; sigmoid, 396; spermatic, 
396, 712 ; spheno-palatine, 350 ; spina! 
anterior, 365; lateral, 365; posterior, 
366 ; median, 365 ; splenic, 392 ; stemo- 
mastoid, 341 ; stylo-mastoid, 346 ; sub- 
clavian, 360; sublingual, 342; sub- 
maxillary, 344; submental, 344; sub- 
scapular, 374 ; superficial cervical, 367, 
circumflex iliac, 412, perinseal, 404, 
palmar arch, 383; superficialis volae, 
381 ; superior cerebellar, 366, epigastric, 
369, heemorrhoidal, 396, intercostal, 369, 
laryngeal, 341, mesenteric, 393, profunda, 
378, thoracic, 373, thyroid, 341 ; supra- 
orbital, 357, suprarenal, 396, supra- 
scapular, 367 ; sural, 416 
tarsal, 420 ; temporal, 346, anterior, 346 ; 
deep, 349, middle, 347, posterior, 347 ; 
thoracic, acromial, 373, alar, 374, aorta, 
386, long, 374, superior, 373; thyroid 
axis, 367 ; thyroid inferior, 367 ; middle 
333, 335 ; superior, 341 ; tibial anterior, 
417, posterior, 420, recurrent, 419; ton- 
sillitic, 344 ; transverse facial, 347 ; 
transversalis colli, 367 ; tympanic, from 
internal carotid, 356, from internal max- 
illary, 348 

ulnar, 382 ; recurrent anterior, 384, pos- 
terior, 384, umbilical in foetus, 402, 673 ; 
uterine, 402 

vaginal, 402 ; vasa, aberrantia of arm, 376, 
brevia, 393, intestini tenuis, 393 ; ver- 
tebral, 365, vesical inferior, 402, middle, 
402, superior, 402 ; vestibular, 614 ; 
Vidian, 350 

Arthrodia, 154 

Articular arteries (knee), from popliteal, 
416 

Articular lamella of bone, 150 ; processes 
of vertebrae, 9 

Articulations in general, 149; different 
kinds of, 155 

acromio-clavicular, 177 ; ankle, 197 ; astra- 
galo-calcaneal, 199, astragalo-scaphoid, 
201 ; atlo-axoid, 161 

Cfticaneo-astragaloid, 199, calcaneo-cuboid, 
200, calcaneo-scaphoid, 200 ; carpo- 
metacarpal, 187 ; carpal, 186, classifica- 
tion of, 153 ; coccygeal, 174; costo-ster- 
nal, 169; costo-transverse, 168, costo- 
vertebral, 167 
elbow, 180 
femoro -tibial, 192 
hip, 190 

immoveable, 153 
knee> 192 

metacarpal, 181 ; metacarpo-phalangeal, 
189 ; metatarso-phalangeal, 203 ; meta- 
tarsal, 202 ; mixed, 154 ; moveable, 154 ; 
movements of, 156 

occipito-atloid, 163 ; occipito-axoid, 164 
pelvis, 173; pelvis with spine, 172; pha- 
langes, 189 ; pubic, 174 
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Articulations (continued). 
radio-carpal, 185 ; radio-ulnar, inferior, 
183, middle, 183, superior, 182 
sacro-coccygeal, 174; sacro-iliac, 173; 
sacro-sciatic, 173 ; sacro- vertebral, 172 ; 
scapulo-clavicular, 177 ; scapulo-hume- 
ral, 179 ; shoulder, 179 ; stemo-clavicu- 
lar, 176 ; of sternum, 171 
tarso-metatarsal, 202 ; tarsal, 199 ; tem- 
poro-maxillary, 164; tibio-fibular, in- 
terior, 196, middle, 196, superior, 196, 

_ £ • 1 OArr 1 ' 


of tympanic bones, 607 
vertebral column, 157 


wrist, 185 

Arytseno-epiglottideus superior, 682, inferior. 
682 r 


Aryteeno-epiglottidean folds, 679 
Arytenoid cartilages, 677 ; glands, 683 
Arytenoid muscle, 681 
Ascending colon, 644 

Ascending palatine artery, 344; pharyngeal 
artery, 346 

Astragalus, 142 ; development of, 148 
Atlas, 10; development of, 17 
Atlo-axoid articulation, 161 
Atrabiliary capsules, 700 
Attollens aurem muscle, 210 
Attrahens aurem muscle, 211 
Auditory canal, 603 

Auditory meatus, external, 37, internal, 38 ; 

nerve, 508, 614; process, 38 
Auricle of ear, 600 ; cartilage of, 601 : liga- 
ments of, 601 

Auricle of heart, left, 667, appendix of, 667, 
sinus of, 667 ; right, 664, openings in, 664, 
valves in, 665, sinus of, 664, septum of, 
663, 668 

Auricular artery, posterior, 346, anterior, 
347 ; fissure, 39, 72 ; lymphatic glands, 
455 ; nerve of vagus, 530, posterior, from 
facial, 513 ; veins, anterior, 430, posterior, 
430 ; surface of sacrum, 20 
Auricularis magnus nerve, 536 
Auriculo-temporal nerve, 524 
Auriculo-ventricular groove of heart, 663 ; 

opening, left, 669 ; opening, right, 666 
Axes of the pelvis, 126 
Axilla, 369 ; dissection of, 262 
Axillary arteiy, 371 ; first portion of, 371 ; 
second portion of, 372 ; third portion of, 
372 ; peculiarities, 372 ; surgical anatomy 
of, 37 2 ; branches of, 373 ; lymphatic 
glands, 458 ; space, 369 ; vein, 439 
Axis, or second vertebra, 11 ; development 
of, 17 

Axis, cerebro-spinal, 471, coeliac, 39p ; thy- 
roid, 367 

Axis cylinder of nerve tubes, 467 
Azygos artery, articular, 416 ; veins, 441 ; 
uvulae muscle, 234 


Back, muscles of, first layer, 238; second 
layer, 241 ; third layer, 242 ; fourth layer, 
243 ; fifth layer, 246 
Ball and socket joint. See Enarthrodia 
Bartholine, duct of, 627, gland of, 719 
Base of brain, 488 ; of skull, 67 ; external 
surface, 70, internal surface, 67 
Basilar artery, 366 ; process, 27 ; suture, 65 
Basilic vein, 438, meaian, 438 
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Basio-glossus muscle, 230 

Basis vertebrarum venae, 443 

Bauhin, valve of, 643 

Beale, Dr., his researches on the liver, 062 

Bend of elbow, 376 

Berzelius, his analysis of bone, 2 

Biceps muscle of arm, 271 ; of thigh, 307 

Bicipital groove, 98 

Bicuspid teeth, 618 

Biliary ducts, 662, 663; glands of, 054; 

structure of, 664 
Biventer cervicis muscle, 246 
Blabdeb, apex of, 702, body of, 702, cervix 
of, 702, fundus of, 702, ligaments of, 702, 
structure of, 703, trigone of, 704, vessels 
and nerves of, 704 
Bladder, female, 720, male, 701 
Blood, circulation of, in adult, 663, in foetus, 
072 

Body of a tooth, 617 ; of a vertebra, D 
Bone, General Anatomy of: affected with 
rickets, analysis of, 2 ; animal constituent 
of, 1 ; apophyses of, 3 ; articular lamella 
of, 160 ; canaliculi of, 6 ; cancellous tissue 
of, 1 ; cells, 6 ; chemical analysis of, 2 ; 
compact tissue of, 1 ; diploe of, 3 ; de- 
velopment of, 6 ; differences between j 
different bones, 2 ; earthly constituent of, j 
1 ; eminences and depressions of, 3 ; epi- j 
physes of, 3 ; general properties of, 1 ; | 
growth of, 8 ; Haversian canals of, 4, sys- j 
terns of, 6, spaces of, 6 ; inorganic con- 
stituent of, 1 ; lacunae of, 4 ; lamellae of, 

4 ; lymphatics of, 6 ; marrow of, 6 ; me- 
dullary canal of, 3 ; medullary membrane 
of, 6 ; microscopic appearances, 4 ; nerves 
of, 6 ; organic constituent of, 1 ; ossification 
of, 7 ; ossification of infra-cartilaginous, 7, 
infra-membranous, 7 ; ossific centres, num- 
ber of, 7, mode of union of, 7 ; periosteum 
of, 6 ; spongy tissue of, 1 ; structure of 
the extremities, 3, of the shaft, 3; sur- 
faces of, 3 ; veins of, 6 ; vessels of, 6 
Bones, forms of, viz., long, Bhort, flat,' mixed, 
irregular, 2 ; number of in the body, 8 
Bones ob Bone, Descriptive Anatomy of 8 ; 
astragalus, 142; atlas, 10; axis, 11 
calcaneum, 141 ; carpal, 109 ; clavicle, 90 ; 
coccyx, 22 ; cranial, 25 ; cuboid, 142 ; 
cuneiform of carpus, 110, of tarsus, 146 
ear, 607 ; ethmoid, 45 
facial, 49 ; femur, 127 ; fibula, 137 ; fron- 
tal, 32 

hand, 109 ; humerus, 97 ; hyoid, 80 
ilium, 118 ; incus, 607 ; inferior maxillary, 
61; turbinated, 69; innominate, 118; 
ischium, 121 

lachrymal, 54, lesser lachrymal, 54, lingual, 

80 

magnum, 114; malar, 55; malleus, 607; 
maxillary, inferior, 61; superior, 50; 
metacarpal, 116 ; metatarsal, 146 
nasal, 49 

occipital, 26; orbicular, 607 
prlate, 67; patella, 133; parietal, 29; 
pelvic, 118; phalanges, of foot, 147, of 
hand, 116; pisiform, 112; pubic, 122 
radius, 107 ; ribs, 86 

8acrum > 18; scaphoid of carpus, 110, of 
tarsus, 144; scapula, 92; semilunar, 


Bones oe Bone (< continued ). 

110; sesamoid, 149; sphenoid, 40; 
sphenoidal spongy, 146; stapes, 607; 
sternum, 81 ; superior maxillary, 60 
tarsal, 139; temporal, 86; tibia, 184; tra- 
pezium, 112; trapezoid, 112 ; tricuetral, 
48 ; turbinate, superior, 47, midale, 47, 
inferior, 69 ; tympanic, 40 
ulna, 102; unciform, 114 
vertebra dentata, 11, prominens, 12 ; ver- 
tebrae cervical, 9, dorsal, 12, lumbar, 15, 
vomer, 60 
Wormian, 48 

Bone, articular lamella of, 150 
Bostock’a analysis of a rickety bone, 2 
Bowman, on structure of kidney, 098 
Brachia of optic lobes, 499 
Brachial artery, 374, branches of, 378, pecu- 
liarities of, 376, surgical anatomy of, 377 ; 
lymphatic glands, 458 ; plexus, 638 ; 
branches above clavicle, 639, below cla- 
vicle, 540; region, posterior, muscles of, 
280, 281, anterior, 274, 276; veins, 439 
Brachialis anti cue muscle, 272 
Brain, 480 ; base of, 488 ; dura mater of, 
478; interior of, 491; lobes of, 488; 
membranes of, dissection, 477 ; subdivision 
into parts, 480 ; upper surface of, 486, 
weight of, 481 
Breasts, 728 
Brim of pelvis, 125 

Broad ligaments of uterus, 722, formation of, 
633 

Bronchi, right and left, G84, septum of, 684, 
structure of in lobules of lung, 691, in 
lung, 691 

Bronchial arteries, 387, 692 ; lymphatic 
glands, 465 ; septum, 684 ; veins, 442, 
692 ; tubes, see Bronchi, 
j Brunner’s glands, 641 
Bubonocele, 737 

Buccal arteries, 3.50 ; glands, 616; lympha- 
tic glands, 455 ; nerve of facial, 514, of 
inferior maxillary, 523 ; veins, 430 
Buccinator muscle, 218 
Bulb, artery of, 404 ; of corpus cavemosum, 
709; of corpus spongiosum, 709; olfac- 
tory, 506 

Bulbi vestihuli, 720 

Bulbous portion of urethra, 705 

Bulbs of the fornix, 496 

Burns, ligament of, 741 

Bursas mucosae, 153 

Bursal synovial membranes, 153 

Bursae of shoulder, 180; of ham, 415 

Caecum, 642 
Calamus scriptorius, 482 
Calcanean arteries, internal, 423 
Calcaneo-astragaloid ligament, external, 199; 
posterior, 199 

Calcaneo-cuboid ligament, internal, 200; 

superior, 200 ; long, 200 ; short, 200 
Calcaneo-scaphoid ligaments, 200 
Calcaneum, 141 
Calices of kidney, 698 
Callender, Mr., researches on femoral her- 
nia, 740 

Camper’s ligament, see Triangular ligament 
of urethra. 
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Canals or Canal, accessory palatine, 67; 
alimentary, 016; anterior dental, 61; pala- 
tine, 63 ; for Arnold’s nerve, 39 ; auditory, 
003; carotid, 88 ; central of modiolus, 611 ; 
for chorda tympani, 36, 604; of cochlea, 

611 ; crural, 743 ; dental posterior, 60 ; 
ethmoidal, 34 ; femoral, 743 ; Haversian of 
bone, 4 ; incisive, 72 ; inferior dental, 63 ; 
infra-orbital, 61 ; inguinal, 734 ; for Jacob- 
son's (tvmpanic) nerve, 39 ; lachrymal, 
600; malar, 66; naso-palatine,50; of&uck, 
717, 727 ; of Petit, 696 ; portal, 660 ; pala- 
tine, posterior, 67 ; anterior, 63 ; pterygo- 
palatine, 43 ; sacral, 21 ; spermatic, 734 ; 
of spinal cord, 477 ; spiral of cochlea, 611 ; 
of modiolus, 611 ; semicircular, 610 ; for 
tensor tympani, 39, 606; vertebral, 25; 
Vidian, 44 ; of Wirsung, 666 
Canaliculi of bone, 5 ; of eyelids, 600 
Canalis spiralis modioli, 611 
Cancellous tissue of bone, 1 
Canine eminence, 50 ; fossa, 50 ; teeth, 618 
Canthi of eyelids, 597 

Capillaries, 328; diameter of, 328; form 
of, 328; number of, 329; structure of, 
329 

Capsular ligament of hip, 191 ; of knee, 193 ; 
of shoulder, 179 ; of thumb, 187 ; of ver- 
tebrae, 159 

Capsule of Glisson, 640 ; of lens, 595 ; in 
foetus, 596 ; of kidney, 696 
Capsules, suprarenal, 699 
Caput cornu posterioris, 475 ; gallinaginis, 

1 704 

: Cardiac, lymphatics, 465 ; nerves, 568 ; from 
pneumogastric, 531 ; plexus of nerves, 
deep, 668 ; superficial, 569 ; veins, 450 
l Carotid artery, common, 335 ; branches of 
r (occasional), 338; peculiarities of, 338; 
l surgical anatomy of, 338 ; external, 339 ; 

. branches of, 340; surgical anatomy of, 
340 ; internal, 353, branches of, 356, 
l peculiarities of, 355, surgical anatomy, 355 
J Carotid branch of Vidian, 522 
* Carotid canal, 38; ganglion, 566; plexus, 566; 
triangle inferior, 351; triangle superior, 

352 , 

> Carpal arteries, from radial, 381 ; from ulnar, 
385; ligaments, 186 
Oarpo-metacarpal articulations, 187 
Carpus, 109 ; development of, 117 ; articu- 
lations of, 186 

Cartilage, General Anatomy of, loO ; articu- 
lar, 151 ; cells of, 150 ; costal, 151 ; fibro, 
152 ; intercellular substance of, 150; per- 
manent, 160; reticular, 151 ; spongy, 151 ; 
temporary, 151 ; yellow, 151 
Cartilage, Descriptive Anatomy, 
arytenoid, 677 ; of auricle, 601 
of bronchi, 684 

costal, 88; cricoid, 676; cuneiform, 677 
of ear, 601 ; ensiform, 83 ; of epiglottis, 673 
of larynx, 675 
of the nose, 584 

of the pinna, 601 _ . ini . 

of Santorini, 677 ; semilunar of knee, 194 , 
of septum of nose, 684 
tarsal, 697 ; thyroid, 676 ; of trachea, 684 
of Wrisberg, 077 
xiphoid, 83 


Cartilago triticea, 678 

Caruncula lachrymalis, 599; mammillaris, 
507 

Carunculae myrtiformes, 719 
Casserian vel Gasserian 
Cauda equina, 473, 556 
Cava inferior, 446 ; peculiarities, 447 ; supe- 
rior, 44l 

Cavernous body, artery of, 404 ; groove, 41 ; 
nerves of penis, 673 ; plexus, 666 ; sinus, 
436 ; nerves in, 511 
Cavities of reserve (teeth), 623 
Cavity, cotyloid, 123 ; glenoid, 26 ; of pelvis, 
125 ; sigmoid, 104 

Cells of bone, 5; ethmoidal, 46; mastoid, 

37 

Cement of teeth, 621 ; formation of, 623 
Centres of ossification, 7 
Centrum ovale majus, 492, minus, 491 
Cephalic vein, 438, median, 438 
Cerato-glossus muscle, 230 
Cerebellar arteries, anterior, 501, superior, 
366, inferior, 366 ; veins, 434 
Cerebelli incisura, anterior, 501 ; posterior, 
501 

Cerebellum, 601 ; corpus dentatum of, 503 
hemispheres of, 601 ; laminae of, 603 
lobes of, 501; lobulus centralis of, 501 
median lobe of, 501 ; peduncles of, 503 
structure of, 503 ; under surface of, 601 
upper surface of, 501 ; the valley of, 501 
ventricle of, 504 ; weight of, 501 
Cerebral arteries, 359 ; anterior, 359, middle, 
359, posterior, 366; convolutions, 486; 
lymphatics, 456 ; veins, 433 ; ventricles, 
493 

Cerebro-spinal Axis, 466 ; fluid, 472, 480 ; 
nerves, 469 

Cerebrum, 480, 486;baseof, 488; commissures 
of, 498 ; convolutions of, 486 ; crura of, 
490 ; fibres of, 500 ; fissures of Sylvius, 
489 ; longitudinal, 488 ; general arrange- 
ment of its parts, 491 ; grey matter of, 
486; hemispheres of, 486; interior of, 
491 ; labia of, 491 ; lobes of, 488 ; pedun- 
cles of, 500 ; structure of, 500 ; sulci, 486 ; 
under surface, 488; upper surface, 486; 
ventricles of, 493, 600 
Ceruminous glands, 604 . 

Cervical artery, ascending, 367 ; superficial, 
367 ; princeps, 345 ; profunda, 369 
Cervical fascia, 222 

Cervical ganglion inferior, 667, middle, 567, 

Cervic5° r iymphatic glands, deep, 467, su- 

Cervical & nerves, 684, anterior branches of, 
535, posterior branches ot, 537, roots ol, 

Cervical plexus, 636, deep branches of, 687. 
posterior, 687, superficial branches of, 
636 

Cervical veins, transverse, 431 ; jvertebrse, 9 
Cervicalis ascendens muscle, 

Cervico-facial nerve, 514 . 

Cervix cornu posteriory 476 ; uten, 722 
Chambers of the eye, 594 
Check ligaments, 164 
Cheek, muscles of, 217 
Cheeks, structure of, 610 
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Chest, muscles of front, 262, side, 266 
Ohiasma or optic commissure, 508 
Chondro-glossus muscle, 230 
Chorda tympani nerve, 613, 609 
Chordae tenaineae, of right ventricle, 667, of 
left, 669; vocales, 680; Willisii, 434 
Choroid arteries, anterior, 360, posterior. 
366; coat of eye, 689; plexus of lateral 
ventricle, 494; of fourth ventricle, 504; 
of third ventricle, 497; veins of brain, 
434 

Chyli receptaculum, 464 
Cilia or eyelashes, 598 
Ciliary arteries, 369, 696; ganglion, 519; 
ligament, 592 ; muscle, 592 ; nerves, long, 
518 ; processes of eye, 690 
Circle of Willis, 366 
Circular sinus, 436 

Circulation of blood in adult, 663, in foetus, 
672 

Circumduction, 156 

Circumferential fibro-cartilage, 152 ; lamellae 
of bone, 4 

Circumflex artery of arm, anterior, 374, 
posterior, 374; of thigh, external, 413, 
internal, 413 ; iliac artery, 408 ; superficial, 
412; iliac vein, 445; superficial, 444; 
nerve, 541 

Circumflexus palati muscle, 233 
Clarke, Locknart, his researches on the 
spinal cord, 475 

Clavicle, 90 ; acromial end, fracture of, 288 ; 
articulations of, 92 ; attachment of mus- 
cles to, 92 ; development of, 92 ; fracture 
of, 288 ; peculiarities, 92 ; sternal end, 
fracture of, 289, structure of, 92 
Clavicular nerves, 536 

Clinoid processes, anterior, 43 ; middle, 41 ; 
posterior, 41 

Clitoris, 719; fraenum of, 719; lymphatics 
of, 462 ; muscles of, 719 ; prepuce of, 719 
Coccygeal artery, 405 ; nerves, 557 
Coccygeus muscle, 764 
Coccyx, 22 ; articulations of, 23 ; attachment 
of muscles to, 23 ; cornua of, 23 ; develop- 
ment of, 23 

Cochlea, 611; arteries of, 614; central axis 
of, 611 ; cupola of, 611 ; denticulate lamina 
of, 612 ; hamular process of, 612 ; infundi- 
bulum of, 611 ; lamina spiralis of, 612 ; 
membranous zone of, 612 ; nerves of, 614 ; 
osseous zone of, 608 ; seal® of, 612 ; spiral 
canal of, 611 ; veins of, 614 
Cochlear artery, 614 ; nerve, 614 
Cochlearis muscle, 612 
Cocbleariform process, 606 
Cceliac axis, 390 ; plexus, 671 
Colica dextra artery, 394, media, 394, sinis- 
tra, 395 

Collateral circulation (see Surgical Anatomy 
of each artery) 

Colies frapture, 292 
Colon, 644 

Columella cochle®, 611 
Column® cameee of left ventricle, 669, of 
right ventricle, 667 ; papiUares, 667, 669 
Columns nasi, 588 
Columnar layer of retina, 693 
OoW posterior vesicular of spinal cord, 


Columns of abdominal ring, 732 ; of medulla 
oblongata, 482; of rectum, 645; of spinal 
cord, 474 ; of vagina, 721 
Comes nervi ischiamci artery, 405 ; phrenici 
artery, 368 

Commissura, simplex of cerebellum, 601 ; # 
brevis of cerebellum, 502 
Commissures of flocculus, 502 ; optic, 508 
Commissures of brain, anterior, 498, middle 
or soft, 498, posterior, 499 ; of spinal cord, 
grey, 475, white, 475 
Common ligaments of vertebrae, 157 
Communicans noni nerve, 537 ; peronei, 561 
Communicating artery, of brain, anterior, 
359, posterior, 359; from dorsalis pedis, 
420 ; from ulnar, 385 
Compact tissue of bone, 1 
Complexus muscle, 246 
Compressor narium minor, 215 ; nasi, 215 ; 

sacculi lftryngis, 682 ; urethrae, 753 
Conarium, 499 
Concha, 601 

Condyles of bones. See Bones. 

Condyloid foramina, 28 ; fossae, 28 ; process, 
63 ; veins, posterior, 432 
Congenital fissures in cranium, 49 ; hernm, 
737 

Conglobate glands, 453 
Coni vasculosi, 714 

Conjoined tendon of internal oblique and 
transversalis, 252, 729 
Conjunctiva, 598 
Connecting fibro-cartilages, 152 
Conoid ligament, 178 

Constrictor inferior muscle, 231 ; merlins, 
231 ; superior, 232 ; isthmi faucium, 234 ; 
urethrae, 753 
Conus arteriosus, 666 

Convolution of corpus callosum, 487 ; of 
longitudinal fissure, 487 ; supra-orbital, 
487 

Convolutions of cerebrum, structure of, 486 
Coraco-acrominal ligament, 179; coraco- 
brachialis muscle, 271; coraco-clavicular 
ligament, 179 ; coraco-humeral ligament, 

180 . 

Coracoid ligament, 179; process, 96; pro- 
cess, fracture of, 289 
Cord, spermatic, 712 
Cordiform tendon of diaphragm, 259 
Corium of skin, 576 
Cornea, 588 
Comicula laryngis, 677 
Cornu Ammonia, 495 

Cornua of the coccyx, 23 ; of hyoid bone, 

81 ; of the sacrum, 20 ; of thyroid car- 
tilage, 676 

Corona glandis, 708 ; radiata, 500 
Coronal suture, 66 
Coronaria ventriculi artery, 390 
Coronary arteries of lip, 344 ; arteries of 
heart, 833; peculiarities, 834; ligament 
of liver, 648; ligaments of knee, 195; 
plexus, anterior, 569, posterior, 669 ; sinus, 
450, opening of, 665 ; valve, 665 
Coronoid depression, 101; process of jaw, 

63, of ulna, 104, fracture of, 290 
Corpora albicantia, 490 ; Arantii, 667, 669 ; 
cavernosa penis, 709, crura of, 709; caver- 
nosa clitondis, 719 ; geniculata, 500 \ oli- 
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varia, 482 ; pyramidalia, 482 ; quadri- 
gemina, 499; restiformia, 482; striata, 
494, veins of, 434 

Corpus callosum, 488, 491, convolution of, 
487, genu of, 492, peduncles of, 488, 
ventricle of, 492 ; dentatum of cerebellum, 
503; of olivary body, 484; fimbriatum, 
494; Highmorianum, 713; luteum, 726, 
structure of, 727 ; spongiosum, 709 
Corpus cavemosum, artery of, 404 
Corpuscles, Malpighian, of kidney, 698; of 
spleen, 658 

Corrugator supercilii muscle, 212 
Cortical substance of brain, 486 ; of kidney, 
696; of supra-renal capsules, 700; of 
teeth, 621 

Costal cartilages, 88; connexion with ribs, 
171 

Costo-clavicular ligament, 177 ; costo-cora- 
coid fascia, 264; costo-sternal articula- 
tions, 169; costo-transverse articulations, 
168 ; costo-vertebral articulations, 167 ; 
costo-vertebral ligaments, 167 ; costo- 
xiphoid ligaments, 170 
Cotunnius, nerve of, 522 
Cotvloid cavity, 123 ; ligament, 191 ; notch, 
123 

Coverings of direct inguinal hernia, 737, of 
femoral hernia, 745; of oblique, 732; of 
testis, 713 

Cowper’s glands, 708, 749 
Cranial bones, 25, articulations of, 65 
Cranial fossae, 67 

Cranial Nerves, 506, classification of, 50G, 
first pair, 506, second, 507, third, 508, 
fourth, 509, fifth, 516, sixth, 510, seventh 
soft portion, 508, hard portion, 511, eighth, 
glosso-pharyngeal, 526 ; vagus, 529 ; spinal 
accessory, 528, ninth, 514 
Cranial sutures, 65 

Cranium, 25 ; development of, 47 ; congeni- 
tal fissures in, 49 ; lymphatics of, 456 
Cremaster muscle, 733, formation of, 734 
Cremasteric artery, 408; fascia, 730 
Crest, frontal, 33*; of ilium, 118; nasal, 50; 
occipital, 26, internal, 27; turbinated, of 
palate, 57 ; of superior maxillary, 53 ; of 
pubes, 122 ; of tibia, 135 
Cribriform fascia, 740 ; plate of ethmoid, 45 
Crico-arytaenoideus lateralis muscle, 681 ; 
posticus muscle, 680 

Cnco-thyroid artery, 341; membrane, 678; 

muscle, 680 
Cricoid cartilage, 676 
Crista galli, 45; ilii, 118 ; pubis, 122 
Crown of a tooth, 617 
Crucial ligaments of knee, 194 
Crura cerebri, 490; of corpora cavernosa, 
709; cerebelli, 503; of clitoris, 719; of 
diaphragm, 259 ; of fornix, 496 
Cruraeus muscle, 299 _ 

Crural arch, 732, 742, deep, 743 ; canal, 743 ; 
nerve, anterior, 554; ring, 743; sheath, 
743 ; septum, 745 
Crus penis, 709 
Crusta petrosa of teeth, 621 
Crypts of Lieberkiihn, 641 
Crystalline lens, 595 

Cuboid bone, 142 . 

Cuneiform bone, hand, 110, foot, external, 


146, internal, 145, middle, 145, cartilages, 
677 

Cupola of cochlea, 611 

Curling, Mr., on the descent of the testes, 
717 

Curvatures of the spine, 23 

Cuspidate teeth, 618 

Cutaneous branches of accessory obturator, 
554 ; of anterior tibial nerve, 563 ; of cer- 
vical plexus, 536 ; of circumflex, 541 ; 
of dorsal nerve of penis, 558; of dorsal 
nerves, 548; of external popliteal, 662, 
internal, 561 ; of inferior hsemorrhoidal 
nerve, 558 ; of ilio-hypogastric, 552 ; of 
ilio-inguinal, 552 ; of intercostal nerves, 
649 ; of lesser sciatic nerve, 560 ; of 
lumbar nerves, 550 ; of median, 543 ; of 
musculo-spiral, 547 ; of ulnar nerve, 545 ; 
of arm, musculo-cutaneous, 541, internal, 
642, lesser internal, 542, of buttock and 
thigh, 560, of inguinal region, 739, of 
ischio-rectal region, 749 ; from obturator, 
554, of thigh, external, 552, internal, 555, 
middle, 555 ; of patella, 555 ; of perinaeal 
nerve, 558 ; plantar nerve, 561 ; of pos- 
terior tibial, 561 ; of radial, 547 ; of sacral 
nerves, 556 ; of ulnar, 545 
Cuticle of skin, 576 
Cutis vera, 574 

Cystic artery, 392 ; duct, 653, valve of, 654 ; 
plexus of nerves, 571; veins, 449 

Dartos, 711 

Decussation of optic nerves, 508 ; of pyra- 
mids, 482 

Deciduous teeth, 619 

Deep crural arch, 743 ; palmar arch, 380 ; 

perinaeal fascia, 752 
Deferent artery, 402 
Deglutition, actions of, 232, 234 
Deltoid aponeurosis, 267 ; muscle, 267 
Dens sapientiae, 619 

Dental artery, inferior, 349; superior, 350; 
canal, anterior, 51, inferior, 63, posterior, 
50; follicles, 622; groove, 621 ; nerves, 
anterior, 520, inferior, 524, posterior, 520 ; 
pulps, 623; Sacs, 623, structure of, 623; 
tubuli, 620 ; vein, inferior, 430 
Denticulate lamina of cochlea, 612 
Dentine, 620, formation of, 623 
Depressions for Pacchionian bodies, 30 
Depressor alae nasi, 215 ; anguli oris, 217 ; 

epiglottddis, 682; labii inferioris, 217 
Derma, or true skin, 574 
Descending aorta, 385 ; colon, 640 
Descendens noni nerve, 516 
Descent of testicle, 716 
Development of atlas, 17 ; axis, 17 
bone, 6 

carpus, 117; clavicle, 92; coccyx, 23 
cranium, 47 
ethmoid, 47 

femur, 132; fibula, 139; foot, 148; frontal 
bone, 34 

hand, 117 ; humerus, 101 ; hyoid bone, 81 
inferior turbinated bone, 60 
lachrymal bone, 55 ; lower jaw, 65 ; lum- 
bar vertebrae, 17 

malar bone, 56 ; metacarpus, 117 ; meta- 
tarsus, 149 
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Development (continued). 
nasal bone, 50 

occipital bone, 29 ; os innominatum, 123 
palate bone, 59; parietal bone, 31; pa- 
tella, 184; permanent teeth, 621; pha- 
langes of hand, 118, of foot, 148 
radius, 109; ribs, 87 

sacrum, 22 ; scapula, 96 ; seventh cervical, 
17 ; sphenoid, 44 ; sternum, 83 ; supe- 
rior maxillary bone, 54 
tarsus, 148; temporary teeth, 821; tem- 
poral bone, 40 ; tibia, 137 
ulna, 107 

vertebrae, 16 ; vomer, 61 
Wormian, 48 
Diameters of pelvis, 125 
Diaphragm, 258 ; lymphatics of, 465 
Diaphysis, 7 

Diathrosis, 154 ; rotatorius, 155 
Digastric muscle, 227 ; fossa, 37 ; lobe of 
cerebellum, 503 ; nerve, from facial, 514 
Digestion, organs of, 615 
Digital arteries from ulnar, 885, plantar, 
493 ; cavity of lateral ventricle, 493 ; 
fossa, 129 ; nerves from median, 545, from 
radial, 547, from ulnar, 546 ; of foot, 561, 
562 

Dilatator naris, anterior, 215, posterior, 215 
Diploe, 3 ; veins of, 432 
Direct inguinal hernia, 737, course of, 737, 
coverings of, 737, incomplete, 738 1 

Discus proligerus, 726 j 

Dissection of abdominal muscles, 249 ; arch i 
of aorta, 329 ; arm, 270 ; auricular re- j 
gion, 210 j 

axilla, 262 ! 

back, 238 

epicranial region, 208 ; eye, 589 
femoral hernia, 738; face, 211; foot, 317, 
fore-arm, 273 
gluteal region, 302 

hand, 283 ; heart, left auricle, 668, left 
ventricle, 669, right auricle, 664, right 
ventricle, 666; hernia, femoral, 738, in- ! 

guinal, 730 
iliac region, 293 

inferior maxillary region, 216; infra-hyoid 
region, 225 ; inguinal hernia, 730 ; 
ischio-Tectal region, 747 
intermaxillary region, 217 
lingual region, 229 ; leg, 308 
neck, 222 
orbit, 212 

palatal region, 232 ; palm of hand, 283 ; 
palpebral region, 211; pancreas, 654; 
pectoral region, 262; perinseum, 747, 
752 ; pharynx, 231 ; pterygoid muscles, 
220 

radial region, 278 
scalp, 208 

sole of foot, 317; spinal cord and mem- 
branes, 471 ; supra-hyoid region, 227 
temporal muscle, $19 ; thigh, front of, 295, 
back of, 307, inner side of, 300 
Dorsal artery of penis, 404 
Dorsal nerves, 548 ; peculiar, 549 
Dorsal nerve of penis, 558 
Dorsal vein of penis, 446 
Dorsal vertebrae, 12, peculiar, 18 
Dorsales pollicis arteries, 381 


Dorsalis hallucis artery, 420; indicia, 381; 
linguae, 342 ; pedis, 419, branches of, 420, 
peculiarities of, *420, surgical anatomy of, 
420 ; scapulae, 374 
Dorsi-lumbar nerve, 560 
Dorsi-spinal veins, 442 
Dorsum of scapula, 93 

Ducts oe Duct, of Bartholine, 719 ; biliary, 
653 ; of Cowper’s glands, 708, cystic, 653 ; 
ejaculatory, 716; galactophorus, 728; 
hepatic, 652, 653 ; of kidney, 098 ; lacti- 
ferous, 728 ; of liver, 652 ; lymphatic, 
right, 455 ; nasal, 600 ; of pancreas, 656 ; 
parotid, 026 ; seminal, 716 ; Steno’s, 620 ; 
thoracic, 454 ; Wharton’s, 627 
Ductless glands : spleen, 650 ; supra-renal, 
capsule, 699 ; thyroid, 603 ; thymus, 694 
Ductus arteriosus, 671 ; how obliterated in 
foetus, 674; communis choledocus, 654; 
pancreaticus minor, 650 ; Kiviniani, 627 ; 
venosus, 073, how obliterated, 074 
Duodenal glands, 641 

Duodenum, 639 ; vessels and nerves of, 639 
Dura mater of brain, 478, arteries of, 478, 
nerves of, 479, processes of, 479, veins of, 
478 ; of cord, 471 ; peculiarities of, 472 

Ear, 600 ; arteries of, 603, 008, 614 ; auditory 
canal, 603 ; cochlea, 011; internal or laby- 
rinth, 609; membranous labyrinth, 612; 
muscles of auricle, 210, 602, of tympanum, 
608 ; ossicula of, 606 ; pinna or auricle of, 
600 ; semicircular canals, 610 ; tympanum, 
604 ; vestibule, 609 
Earthy constituent of bone, 1 
Ecker on supra-renal capsules, 700 
Efferent vessels of kidney, 698 
Eighth pair of nerves, 526 
Ejaculatory ducts, 716 
Elastic laminm of cornea, 588 
Elbow, bend of, 370; joint, 180; vessels 
and nerves of, 182 ; anastomoses around, 
378 

Eminence of aqueductus Fallopii, 605 ; ca- 
nine, 50 ; frontal, 32 ; ilio-pectineal, 122 ; 
jugular, 27 ; nasal, 34; parietal, 30 
Eminences and depressions of bones, 3 
Eminentia articularis, 36 ; collaterals, 494 
Enamel of teeth, 620; formation of, 023; 

membrane, 023 ; organs, 623 ; rods, 621 
Enarthrosis, 154 
Endocardium, 669 
Endolymph, 614 
Ensiform appendix, 83 
Epidermis. 576 
Epididymis, 712 

Epigastric artery, 407, peculiarities, 408, 
relation to femoral ring, 744, with internal 
ring, 730, superficial, 412, superior, 369 ; 
plexus, 570; region, 631; vein, 445, su- 
perficial, 444 
Epiglottis, 677 
Epiglottic glands, 083 
Epiphyses, 3, separation of, 8 
Epithelium. See Various Organs 
Erectile tissue, its structure, 710 ; of penis, 
710; of vulva, 719 

Erector clitoridis, 752; penis, 751; spinae, *4o 
Eruption of the teeth, 628 
Ethmo-sphenoidal suture, 67 
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Ethmoid hone, 46. articulations of, 47 , cri- 
briform plate 01 , 46, development of, 47, 
lateral masses of, 46, perpendicular plate 
of, 46, os planum of, 46, unciform process 
of, 46 

Ethmoidal artery, 867, canal anterior, 34, 
posterior, 34,* cells, 46; notch, 33; pro- 
cess of inferior turbinated, 60 ; spine, 40 
Ethmoido-frontal suture, 67 
Eustachian tube, 39, 606 ; valve, 665 ; in 
foetal heart, 671 

External abdominal ring, 260, 732 ; annu- 
lar ligament, 317 ; inguinal hernia, 736 ; 
orbitar foramina, 43 ; pterygoid plate, 
44 ; spermatic fascia, 260, 732 ; sphincter, 
748 

Extensor coccygis, 247 ; brevis digitorum 
muscle, 318 ; carpi radialis brevior, 279, 
longior, 278 ; carpi ulnaris, 280 ; commu- 
nis digitorum (hand), 280; indicis, 282; 
lon^us digitorum (foot), 310 ; minimi 
digiti, 280 ; ossis metacarpi pollicis, 281 ; 
pnmi internodii pollicis, 281 ; proprius 
pollicis, 310 ; secundi internodii pollicis, 
281 

Eye, 686 ; appendages of, 697 ; chambers of, 
694 ; ciliary ligament, 692 ; muscle, 692 ; 
processes of, 690 ; humours of, 594, aque- 
ous, 594, crystalline lens, 595, vitreous, 
695 ; membrana pupilaris, 592, choroid, 
589, conjunctiva, 598, cornea, 588, hyaloid 
595, iris, 591, Jacobs, 693, retina, 592, 
sclerotic, 587 ; pupil of, 591 ; tunics of, 
687 ; uvea of, 591 ; vessels of globe of, 
696 ; elastic laminae of cornea, 588 
Eyeball, muscles of, 212, nerves of, 597, 
vessels of, 696 
Eyebrows, 597 
Eyelashes, 698 

Eyelids, 597, cartilages of, 597, Meibomian 
glands of, 598, muscles of, 211, tarsal 
ligament of, 598 
Eye-teeth, 618 


Face, arteries of, 342 ; bones of, 25, 49 ; lym- 
phatics of, 455 ; muscles of, 210 ; nerves 
of, 514 ; veins of, 429 

Facial artery, 343, surgical anatomy of, 345, 
transverse, 347, bones, 49; nerve, 511, 
vein, 429 

Falciform process of fascia lata, 741 ; liga- 
ment of liver, 647 

Fallopian tubes, 724 ; fimbriated extremity 
of, 724 ; lympathics of, 463 ; nerves of, 
727 ; structure of, 724 ; vessels of, 727 

False corpora lutea, 727 ; ligaments of blad- 
der, 703 ; pelvis, 124 ; ribs, 85 

Falx cerebelli, 479 ; cerebri, 479 

Fangs of teeth, 618 

Fascia, anal, 768 ; aponeurotic, its structure, 
206; of arm, 270; of cranial region, 
209 

cervical, deep, 222 , superficial, 222 ; costo- 
coracoid, 204 ; cremasteric, 734 ; cribri- 
form, 740 

deep, 207 ; dentata, 496 ; dorsal of foot, 

318 

fibro-areolar, its structure, 206, plantar, 
of foot, 817, of fore-arm, 273 
of hand, 284 


Fascia ( continued ). 

iliac, 293; infun dibuliform, 736; inter- 
columnar, 250, 782; intercostal, 257, 
intermuscular of arm, 270, of foot, 817, 
ischio-rectal, 768 

lata, 296, 740; falciform process of, 741, 
iliac portion, 297, pu,bic portion, 297 ; 
of leg, 309 ; deep, 313 ; lumborum, 264 
of mamma, 262 
of neck, 222 
obturator, 758 

palmar, 284 ; pelvic, 757 ; perinseal, deep, 
752, superficial, 749 ; plantar, 317 ; 
propria of spermatic cord, 711 ; of 
femoral hernia, 746 
recto -vesical, 758 

spermatic, 250, 732; superficial, 206, of 
inguinal region, 730, of ischio-rectal 
region, 748, of tbigh, 296 
temporal, 219, of thigh, deep, 296, super- 
ficial, 295 ; of thorax, 262 ; transversalis, 
735 

visceral layer of pelvic, 758 
Fasciculi graciles, 482, teretes, 484, 604 
Fasciculus unciformis, 489 
Fauces, isthmus of, 624 
Female Organs of Generation; bulbi 
vestibuli, 720; carunculse myrtiformes, 
719 ; clitoris, 719 ; fossa navicularis, 719 ; 
fra? n ilium pudendi, 719 ; glands of Bartho- 
line, 719 ; hymen, 719 ; labia majora, 718, 
minora, 719; nymphse, 719; prseputium 
clitoridis, 719 ; uterus, 722 ; vagina, 721 ; 
vestibule, 719 

Femoral arch, 742, deep, 743 
! artery, 408 ; branches of, 412 ; peculiari- 
j ties of, 410, surgical anatomy of, 410, 
I deep femoral, 412 

canal, 743 ; variation in size of, according 
to position of limb, 745 
hernia, complete, 746; coverings of, 746 ; 
descent of, 745 ; dissection of, 788 ; in- 
complete, 746; seat of stricture, 746; 
surgical anatomy of, 738 
ligament (Hey’s), 741 
region, muscles of anterior, 296, internal, 
300, posterior, 307 ; ring, 743, position 
of surrounding parts, 744 
sheath, 742 

vein, 445 ; relation to femoral ring, 743 
Femur, 127, articulations of, 132, attach- 
ment of muscles to, 132, development of, 
132; fracture of, above condyles, 323, 
below trochanters, 323 ; bead of, 127 ; neck 
of, 127, trochanters of, 128, condyles of, 131, 
structure of, 131 ; neck, fracture of, 823 
Fenestra ovalis, 604 ; rotunda, 605, 611 
Fenestrated coat of arteries, 327 
Ferrein, pyramids of, 698 ; tubes of, 698 
Fibra? arciformes, 482, 484, transversce, 604 
Fibrine of muscle, 204 
Fibro-cartilage, circumferential, interarti- 
cular, connecting, and stratiform, 152 
Fibro-cartilages, acromio-clavicular, 178 ; in- 
tercoccygean, 174 ; intervertebral, 167 ; of 
knee, 194 ; of lower jaw, 166 ; pubic, 175, 
radio-ulnar, 183; sacro-coccygean, 174; 
sterno-clavicular, 177 

Fibrous nervous matter, 466 ; rings of 
heart, 670 
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fibula, 137; articulations of, 139; attach- 
ment of muscles to, 189 j development of, 
139; fracture of, with dislocation of the 
tibia, 325 

Fibular region, muscles of, 815 
Fifth nerve, 516 ; ventricle of brain, 496 
Filum terminals Qf cord, 473 
fimbriae of Fallopian tube, 724 ; terminals 
of cord, 473 

Fissure, auricular, 39, horizontal of cere- 
bellum, 602 ; of ductus venosus, 648 ; for 
gall-bladder, 649 ; Glasserian, 36, 604 ; of 
fiver, 648; longitudinal of liver, 648; 
longitudinal of cerebrum, 486, 488; of 
lung, 689 ; maxillary, 61 ; of medulla 
oblongata, 482; portal, 649; pterygo- 
maxillary, 75 ; spheno-maxillary,75; sphe- 
noidal, 43; of spinal cord, 474; Sylvian, 
488; transverse of liver, 649; of cere- 
brum, 496; umbilical, 649; for vena 
cava, 649 

Fissures, congenital, in cranium, 49 
Flat bones, 3 

Flexor accessorius muscle, 320 ; brevis digi- 
torum, 319; brevis minimi digiti (hand), 
286, (foot), 321; brevis pollicis (hand), 
285, (foot), 321 ; carpi radialis, 274, ul- 
naris, 275 ; digitorum sublimis, 276 ; 
digitorum profundus, 276; longus digito- 
rum, 314; longus pollicis (hand), 277, 
(foot), 314 ; ossis metacarpi pollicis, 284 
Floating ribs, 86 
Flocculus, 602 

Foetus, circulation in, 672 ; Eustachian valve 
in, 671 ; foramen ovale in, 671 ; liver of, 
distribution of its vessels, 673; ovaries 
in, 727 ; vascular system in, peculiarities, 
671 

Folds, aryteno-epiglottidean, ’ 679; recto- 
uterine, 722 ; recto- vesical, 703 ; vesico- 
uterine, 722 

Follicle of hair, 678 ; of intestine, 641 
Follicles, sebaceous, 679 
Follicular stage of development of teeth, 621 
Fontanelles, 28, 48 

Foot, arteries of, 420, 423; hones of, 139; 
development of, 148 ; dorsum, muscles of, 
318; fascia of, 318; ligaments of, 199, 
sole of, muscles of, 318, fascia of, 317, 
nerves of, 661, veins of, 444 
Foramen, caecum of frontal bone, 33, 68 ; of 
medulla oblongata, 483, of tongue, 681 ; 
carotid, 38 ; condyloid, 28 ; dental inferior, 
63: ethmoidal, 69 ; incisive, 72; iugular. 70; 
infra-orbital, 61 ; intervertebral, 26 ; lace- 
rum anterius, 69, medium, 69, posterius, 70 ; 
magnum, 26; mastoid, 36 ; mental, 61 ; of 
Monro, 499 ; obturator, 123 ; optic, 41, 69 ; 
ovale of heart, 671 ; of sphenoid, 42, 69, 
palatine anterior, 63, 72, posterior, 67, 72 ; 
arietal, 80 ; pterygo-palatine, 42 ; rotun- 
um, 42, 69; sacro-sdatic, 121, 174; of 
Soemmering, 698 ; spheno-palatine, 69, 
80 ; spinosum, 43, 69 ; sternal, 84 ; stylo- 
mastoid, 39; supra-orbital, 33; thyroid, 
123; vertebral, i0$ Vesalii, 48, 60; of 
Winslow, 633 

Foramina, sacral, 19; of diaphragm. 260; 
external orbitar, 43 ; malar, 66 ; olfactory, 
46 ; Tbebesii, 460, 005 


Fore-arm, arteries of, 879; bones of, 102; 
fascia of, 273 ; lymphatics of, 469 ; muscles 
of, 278 ; nerves of, 541 ; veins of, 487 
Foreskin, 708 
Form of bones, 2 

Fornix, 496 ; bulbs of, 490 ; crura of, 496 
Fossa of antihelix, 601 ; canine, 50 ; condy- 
loid, 27 ; cystis felleae, 049 ; digastric, 87, 
digital, 129; glenoid, 80; of helix, 601; 
iliac, 119; infra and supraspinous, 93; 
incisive, 50, 61 ; innominate, 601 ; ischio- 
rectal, 748; jugular, 78; lachrymal, 34; 
myrtiform, 50 ; navicular of urethra, 705 ; 
of vulva, 719 ; occipital, 28 ; ovalis, 665 ; 
palatine anterior, 63 ; pituitary, 41 ; ptery- 
goid of sphenoid, 44, of lower jaw. 63 ; 
scaphoid, 44 ; scaphoidea, 601 ; spheno- 
maxillary, 76 ; of skull, anterior, 67 ; 
middle, 69, posterior, 70 ; subscapular, 92 ; 
sublingual, 62; submaxillary, 62; tern- 
oral, 73; trochanteric, 128; zygomatic, 
4 

Fossae, nasal, 78, 685 ; of skull, 67 
Fourchette, 719 

Fourth nerve, 609 ; ventricle, 604 
Fovea centralis retinae, 693 ; hemispherica, 
609 ; semi-elliptica, 610 
Fracture of acromion process, 289 

centre of clavicle, 288 ; acromial end of, 
289 ; coracoid process, 289 ; coronoid 
process of ulna, 290 

femur above condyles, 323, below tro- 
chanters, 323; fibula, with dislocation 
of tibia, 325 

humerus, anatomical neck, 289, shaft of, 
289, surgical neck, 289 
neck of femur, 323 
olecranon process, 290 
patella, 324 
Pott’s, 325 

radius, 291, lower end of, 292, neck of, 
291, shaft of, 291, and ulna, 291 
sternal end of clavicle, 289; tibia, shaft 
of, 324 

ulna, shaft of, 291 
Frama of ileo-eoecal valve, 643 
Fraenulum cerebri, 500; pudendi, 719; of 
Vieussen’s valve, 500 

Frsenum clitoridis, 719 ; labii superioris et 
inferioris, 015 ; linguae, 581 ; preputii, 
708 

Frontal artery, 358 ; bone, 32, articulations, 
of, 35, attachment of muscles to, 85, deve- 
lopment of, 34, structure of, 34 ; crest, 33 ; 
eminence, 82 ; nerve, 517 ; process of 
malar, 55 ; sinuses, 34 ; suture, 32, 35, 66 ; 
vein, 429 

Fronto-malar suture, 77 
Fronto-sphenoidal suture, 77 
Fundus of bladders, 702 ; of uterus, 722 
Funiculi of nerve, 469 
Furrow, auriculo-ventricular, 663 ; interven- 
tricular, 063 

Furrowed band of cerebellum, 602 


Galactophorous ducts, 728 
Galen, veins of, 460, 497 
Gall-bladder, 658 ; fissure for, 649 ; structure 
of, 063 ; valve of, 663 
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Ganglion ob Ganglia, General Anatomy of, 
468 ; of Andersch, 627 ; Arnold’s, 626 
cardiac, 669 ; carotid, 666 ; cephalic, 618 ; 
cervical, inferior, 667, middle, 667, supe- 
rior, 666; ciliary, 619; on circumflex 
nerve, 641 
diaphragmatic, 670 

on facial nerve, 612 ; of fifth nerve, 518 
Gasserian, 617 ; of glosso-pharyngeal, 
627 j 

impar, 672 ; intercarotid, 567 ; on poste- j 
rior interosseus nerve, 648 ! 

jugular, 627 j 

lenticular, 619 ; lingual, 567 ; lumbar, 672 | 
Meckel’s, 521 ; mesenteric, 571 
ophthalmic, 519 ; otic, 625 
petrous, 527 ; pharyngeal, 567 ; of pneumo- 
gastric, 529 ; of portio dura, 512 
renal, 671; of Ribes, 564; of root of vagus, 
529 

sacral, 572; semilunar, of abdomen, 570, 
of fifth nerve, 517 ; solar, 570 ; spheno- 
palatine, 521; of spinal nerves, 564; sub- 
maxillary, 526; supra-renal, 570; of 
sympathetic nerve, 564 
temporal, 567 ; thoracic, 569; thyroid, 567 ; 

of trunk of vagus, 529 
of Wrisberg, 569 

Ganglionic branch of nasal nerve, 518 
( ianglion corpuscles, 468 
Gasserian ganglion, 58, 517 # 

Gastric arteries (vasa brevia), 396 ; artery, 
690; follicles, 658; nerves from vagus, 
531 ; plexus, 571 ; vein, 448 
G astro-colic omentum, 634 
G astro-duodenal artery, 391 ; plexus, 571 
Gastro-epiploica dextra artery, 391; sinistra, 
693 

Gastro-epiploic plexus, 571 ; vein left, 448 
G astro-hepatic omentum, 634 
G astro-phrenic ligament, 666 
G astro-splenic omentum, 664 
Gastrocnemius muscle, 311 
Gelatinous nerve fibres, 467 
Gemellus inferior muscle, 306; superior, 
306 

Generative Organs, female, /18; male, 
707 

Genial tubercles, 62 
( ienio-hyo-glossus muscle, 229 
Gonio-hyoia muscle, 228 
Genito-crural nerve, 552 
Genu of corpus callosum, 492 ^ 

Germinal vesicle of ovum, <26; spot of 
ovum, 726 

Uimberaat’s ligament, 250, /33, /43 
Ginglymus, 155 
Gladiolus, 83 

Glands, Ductless, 656 ; spleen, 60O ; supra- 
renal, 698 ; thymus, 694 ; thyroid, 693 
Glands, Lymphatic. See Lymphatic glands. 
Gland or Glands, Secreting, accessory of 
parotid, 026 ; aggregate, 641 ; arytenoid, 
683 

of Bartholine, 719 ; of biliary ducts, Co4 ; 

Brunner’s, 041; buccal, 816 
ceruminous, 004 j Cowper’s, 708 
duodenal, 641 
epiglottic, 683 
gastric, 638 


Gland or Glands, Secreting ( continued ). 
of Havers, 153 

labial, 615; lachrymal, 600; of larynx, 083; 

lingual, 582 ; of Littre, 705 
mammary, 728; Meibomian, 698; molar, 
016 ; mucilaginous of Havers, 153 
odoriferse, 708 
oesophageal, 630 

of raccnioni, 478 ; palatine, 624 ; parotid, 
625 ; peptic, 638; Peyer’s, 641 ; pharyn- 
geal, 628 ; pineal, 499 ; pituitary, 490 ; 
prostate, 70/ 

salivary, 625; sebaceous, 579; solitary, 
641 ; sublingual, 627 ; submaxiUary, 626 ; 
sudoriferous, 579 ; supra-renal, 698 
thymus, 694 ; thyroid, 093 ; tracheal, 685 ; 

of Tyson, 708 
uterine, 723 

of vagina, 722 ; of vulva, 719 
Glandulae odoriferce, 708 ; Pacchioni, 478 
Gians penis, 708 ; clitoridis, 719 
Glasenan fissure, 36, 604 
Glenoid cavity, 96 ; fossa, 36 ; ligament of 
shoulder, 180; of phalanges, 189 
Gliding movement, 156 
Glisson’s capsule, 650 

Globus major of epididymus, 712 ; minor, 712 
Glosso-epiglottidean ligaments, 677 
Glosso-pharyngeal nerve, 526 
Glottis, 679 ; rima of, 679 
Gluteal artery, 405 ; inferior, 405 ; lymphatic 
glands, 460 ; nerve inferior, 560, superior, 
558 ; region, lymphatics of, 461 ; muscles 
of, 302 ; veins* 445 
Gluteal aponeurosis, 296 
Gluteus maximus muscle, 302, medius, 303, 
minimus, 304 
Gomphosis, 154 

Graafian vesicles, 725 ; membrana granulosa 
of, 726 ; ovicapsule of, 726 ; structure of, 726 
Gracilis muscle, 300 
Granular layer of retina, 593 
Great omentum, 033, 634; cavity of, 033; 

sciatic nerve, 560 
Greater wings of sphenoid, 42 
Grey matter of cerebellum, 503 ; of fourth 
ventricle, 504; of medulla oblongata, 484; 
of spinal cord, 475; of cerebrum, 486; 
chemical analysis, 466 

Groin 730; cutaneous vessels and nerves 
of, 730 ; superficial fascia of, 730; surgical 
anatomy of, 730 

Groove, auriculo-ventricular, 663; bicipital, 
J <)8; cavernous, 41; dental, 621; infra- 
orbital, 51 ; lachrymal, 51 ; mylo. hyoid, 
63 ; nasal, 42 ; occipital, 57 ; optic, 41 ; 

subclavian, 87 . . 

Grooves in the radius, 108 ; ventricular, 663 

Growth of bone, 8 . ^ 

Gubernaculum testis, i L 
Gums, 616 
Gustatory nerve, 524 
Gyri operti, 489 
Gyrus^fomicatus, 487 

Ilfemorrhoidal artery, 

402, superior, 396; 
plexus of nerves, 57 
middle, 446, superio 
446 
3D 


external, 404 ; middle, 
nerve, infenor, 568; 
2; veins, inferior, 446, 
r, 446 ; venous plexus, 
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Haibs, follicle© of, #78 j structure of, 678} 
medulla of, #78 ; loot of, 678 ; ©heath of, 
678j shaft of, 678 
Ham, region of the, 414 
Hamstring tendons, surgical anatomv of, 808 
Hamular pocess oi sphenoid, 44 ; oi cochlea, 
612 ; of lachrymal, 64 

Hand, arteries of, 880 ; bones of, 100 ; fascia 
of, 284; ligaments of, 186 ; muscles of, 
284; nerves of, from median, 648, 646, 
from radial, 647, from ulnar, 645, 646 ; 
veins of, 43/ 

Hard palate, 624 
Harmonia, 154 
Havers, glands of, 163 
Haversian canals of bone, 4 
Head, lymphatics of, 455 ; muscles of, 208 ; 
veins of, 428 

Heart, 663; annular fibres of auricles, 670 ; 
arteries of, 333, 671 
circular fibres of, 670 
endocardium, 669 

fibres of the auricles, 670 ; of the ventri- 
cles, 670 ; fibrous rings of, 669 ; foetal 
relics in, 665 
infundibulum of, 666 

left auricle, 667, ventricle, 668 ; looped 
fibres of auricles, 670; lymphatics of, 
465, 671 

muscular structure of, 670 
nerves of, 581, 668, 671 
position of, 666 

right auricle, 664, ventricle, 665 
septum ventriculorum, 666 ; size and 
weight, 663 ; spinal fibres of, 670 ; struc- 
ture of, 669 ; subdivision into cavities, 
663 

veins of, 450 ; vortex of, 670, 671 
llelidne arteries, 710 
llelids major muscle, 602, minor, 602 
llelicotrema of cochlea, 612 
Helix, 601 ; fossa of, 601 ; muscles of, 602 ; * 
process of, 601 

Hepatic artery, 390, 652 ; cells, 651 ; duct, 
652, 653; plexus, 571; veins, 448, 650, 

* 662 

Hernia, congenital, 737 ; direct inguinal, 
737; femoral, coverings of, 746; descent 
of, 746 ; dissection of, 738 ; infantile, 787 ; 
inguinal, 737 ; dissection oi’, 730 ; oblique, 
inguinal, 736 ; scrotal, 737 
Ilesselbach’s triangle, 737 
Key’s ligament, 741 
Hiatus Fallopii, 88 
Highmore, antrum of, 52 
Hilton’s muscle, 682 
Hilus of kidney, 696 ; of spleen, 666 
Hinge-joint, 165 

Hip-joint, 190 ; muscles of, 302, in relation 
with, 191 

Hippocampus major, 495, minor, 494 
Horizontal plate of palate, 57 
Huguier, canal of, 36 

Humerus, 97 ; anatomical neck, fractiye of, 
289 ; articulations of, 102 ; attachment of 
muscles to, 102 ; development of, 101 ; head 
of, 98; neck of, 98; nutrient arteiy of, 
&78 ; ©haft of nocture of, 289; surgical 
aeck, fracture of, 289} tuberosities of, 
greeter and lesser, 98 


Humours of the eve, 594 

Havers, canals or, 4 ; Haversian spaces, 6 ; 

Haversian system, 5 
Hyaloid membrane of eye, 595 
Hymen, 719 

Ilyo-epiglottic ligament, 678 
Hyo-glossal membrane, 582 
Hyo-glossus muscle, 229 
Hyoid artery of superior thyroid, 341 ; bone, 
80; attachment of muscles to, 81; cornua 
of, 81 ; development of, 81 ; branch of 
lingual arteiy, 342 ; region, muscles of, 
infra, 225, supra, 227 
Hypochondriac regions, 631 
Hypogastric arteries in foetus, 402, 673, how 
obliterated, 674 ; plexus, 572 ; inferior, 
572 ; region, 631 
Hypoglossal nerve, 514 

Ileo-csecal or ileo-colic valve, 643 
Ileo-colic artery, 893 
Ileum, 640 

Iliac arteries, common, 398, peculiarities, 
398, surgical anatomy of, 399; external, 
406, surgical anatomy of, 407 ; internal, 
400, peculiarity in the foetus, 400, at birth, 
400, surgical anatomy of, 401 ; fascia, 293 ; 
portion of fascia lata, 297 : fossa, 119 ; lym- 
phatic glands, 461 ; region, muscles of, 
293 ; vein, common, 446, peculiarities of, 
446 ; external, 445, internal, 445 
Iliacus muscle, 294 
Ilio-femoral ligament, 191 
Ilio-hypogastnc nerve, 551 
Ilio-inguinal nerve, 552 
Ilio-lumbar artery, 406 ; ligament, 172 ; vein, 
446 

llio-pectineal eminence, 122 

Ilium, 118; crest of, 120; dorsum of, 118; 

spines of, 121 ; venter of, 119 
Impressio colica, 649 ; renalis, 650 
Incisive canal, 72 ; foramina, 72 ; fossa, 50, 
6! 

Incisor teeth, 617 

Incisura intertragica, 601 ; cerebelli, 501 ; 
Santorini, 603 

Incus, 607, ligament of, 608, suspensory, 
608 

Infantile. hernia, 737 

Inferior dental artery, 349; dental canal, 
63 ; maxillaiy bone, 61 ; meatus of nose, 
80 ; occipital fossa, 27 ; profunda artery, 
378; turbinated bones, 59; articulations 
of, 60; development of, 60; ethmoidal 
process of, 60, lachrymal, process of, 59 ; 
vena cava, 446 

Inferior posterior lobe of cerebellum, 508 
Infra-costal muscles, 257 
Infra-maxillary nerves from facial, 514 
Infra-orbital artery, 350 ; canal, 51 ; fora- 
men, 51 ; groove, 51 ; plexus of nerves, 
521 ; branches of facial, 514 
Infra-spinatus muscle, 268 
Infra-spinous aponeurosis. 268 
Infru-trochlear nerve, 518 
Infundibula of kidney, 098 
Infundibuliform fascia, 735 
Infundibulum of brain, 490; of ethmoid, 
47 ; of cochlea, 611 ; of heart, 006 
Ingrassias, processes of, 43 
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Inguinal canal, 784; glands, deep, 480; 
superficial, 469, 789 ; hernia, 730 ; region, 
681 ; dissection of, 780 
Inlet of pelvis, 126 

Innominate artery, 334, peculiarities of, 334, 
surgical anatomy of, 335 ; bone, 118 ; arti- 
culations of, 123, attachment of muscles 
to, 123 ; development of, 123 ; veins, 439, 
peculiarities of, 449 
Inorganic constituent of bone, 1 
Interarticular fibro-cartilage, 162; of sca- 
pulo-clavicular joint, 178; of jaw, 166; of 
knee, 194 ; of pubes, 176, of radio-ulnar 
joint, 183, of stemo-clavicular joint, 177 ; 
ligament of ribs, 167 
Intercarotid ganglion, 567 
Intercellular substance of cartilage, 151 
Inter-clavicular ligament, 177 
Intercolumnar fascia, 250, 732 
Intercondyloid notch, 131 
Intercostal arteries, 387 ; anterior, 369; su- 
perior, 369 ; fasciae, 257 ; ligaments, 171 ; 
lymphatics, 465 ; lymphatic glands, 464 ; 
muscles, 257; nerves, 548; spaces, 85; 
veins, superior, 441 
lntercosto-numeral nerves, 549 
Interlobular, biliary plexus, 652 ; veins, 652 
Intermaxillary suture, 72 
Internal abdominal ring, 735 ; annular liga- 
ment, 317 ; carotid artery, 353; cutaneous 
nerve, 542 ; inguinal hernia, 736 ; mam- 
mary artery, 368; maxillary artery, 347, 
branches of, 348; maxillary vein, 4-30; 
oblique muscle, 251 ; occipital crest, 27 ; 
pterygoid plate, 44 ; sphincter, 748 
Internasal suture, 75 ^ 

Interossei muscles, dorsal of hand, 28/, of 
foot, 322, palmar, 288; plantar, 322 
Interosseous artery of forearm, 384 ; of foot, 
420 

Interosseous fibro- cartilages, 152 
Interosseous membrane of forearm, 183; of 


leg, 196 # 

Interosseous nerve, anterior, 64*3 ; posterior, 
648 

Interosseous veins of forearm, 4*38 
Interpeduncular space of Jnrain, 489 
Interspinales muscles, 247 
Interspinous ligaments, 169 
Interstitial lamellae, 4 
Intertransversales muscles, 248 
Intertransverse ligaments, 169 
Intervertebral notches, 9; foramen, 26; 

substance, 167 „ n ,.qo 

Intestine, large, coats of, 045; small, 03J, 
coats of, 040 

Intestine, lymphatics of, 464 
Intra-cartilaginous ossification, 7 
Intralobular veins, 652 
Intra-membraneous ossification, 7 
Intumescentia gangliofonnis, 612 
Involuntary muscle, 204 
Iris, 591 

Irregular bones, 3 
Ischiatic lymphatic glands, 460 
IscMo-rectal fascia, 758 ; fossa, 748, position 
of vessels and nerves in, 749, region, 
surgical anatomy of, 747 
Ischium, 131 ; body of, 121 > r*®" 8 of i 122 > 
spine of, 121 ; tuberosity of, 123 


Island of Reil, 489 

Isthmus of the fauces, 824 ; of thyroid gland, 
693 

Iter ad infundibulum, 499 ; a tertio ad qtiar- 
tum ventriculum, 499 ; chord® posterius, 
604 

Ivory of tooth, 620 

Jacob's membrane, 598 
Jacobson’s nerve, 528, 609 ; canal for, 39 
Jaw, lower, 61; condyle of, 63; changes 
produced in by age, 64 ; development ofi 
64; articulations of, 65; ligaments of, 
164; attachment of muscles to, 65; ob- 
lique line of, 62; pterygoid fossa of, 63; 
rami of, 63 ; sigmoid notch of, 65 ; sym- 
physis of, 61 ; upper. See Maxillary Bone 
Jejunum, 640 
Joint. See Articulations 
Jugular foramen, 79; fossa, 73; ganglion, 
627 ; process, 27 ; vein, anterior, 431 ; ex- 
ternal, 431 ; external posterior, 431 ; in- 
ternal, 431, sinus or gulf of, 432 


Kerkring, valves of, 640 
Kidney, 696 ; calyces of. 698 ; cortical sub- 
stance of, 696 ; ducts of, 698 ; hilus of, 696 ; 
infundibula of, 698 ; lymphatics of, 463, 
699; Malpighian bodies of, 698; mammilla) 
of, 697 ; medullary substance, 697 ; nerves 
of, 699 ; papillae of, 697 ; pelvis of, 698 ; 
pyramids of Ferrein, 698; renal artery, 
698 ; sinus of, 696 ; tubes of Ferrein, 698 ; 
tubuli uriniferi, 697 ; veins of, 698 ; weight 
and dimensions, 696 


Knee-joint, 192 

Kurschner, on structure of heart’s valves, 660 


Labia cerebri, 491; pudendi, majora, 718, 
minora, 719; lymphatics of, 462 
Labial artery, 344 ; glands, 615; veins, 
superior, 430, inferior, 430 
Labyrinth, 609; arteries of, 614; fibroserous 
membrane of, 612 ; membranous, 612 
Lachrymal apparatus, 599; artery, 357 ; 
bone, 64, articulations of, 55, attachment 
of muscles to, 55, development of, 55 ; 
600; caruncula, 599; fossa, 34; 
600 ; groove, 52 ; nerve, 517 ; 
597, 600 ; process of inferior tur- 
bone, 59; puncta,600; sac, 000; 
tubercle, 63 
Lacteals, 464, 641 
Lactiferous ducts, 728 
Lacuna magna, 705 
Lacunas of Done, ^ 4 
Lacus lachrymalis, 597 
Lambdoid suture, 66 

Lamella, horizontal of ethmoid, 45 ; perpen- 
dicular of ethmoid, 46 
of bone, articular, 150 
Lamellae of bone, 4, circumferential, 4, inter- 


canals, 

gland, 

P&plllft) 

binated 


amina’cinera, 488; eribrosa of sclerotic, 
688 ; fusca, 590 ; spiralis of cochlea, on, 

, ^Orated’ tubeiSe of cerebellum, 602 ; 

. « inn 


8 c 2 
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Lancisi, nerves of, 492 

Large intestine, 642 ; cellular coat, 646; 
ceecurn, 642 ; colon, 644 ; ileo-csecal valve, 
642 ; mucous coat, 646 ; muscular coat, 
645 ; rectum, 644 ; serous coat of, 645 
Laryngeal artery, inferior, 841, superior, 341 ; 
branch of thyroid, 867 ; nerve, external, 
530, internal, 630, recurrent, 531, superior, 
530 ; from sympathetic, 667 ; pouch, 680 ; 
veins, 441 

Loryngo-tracheotomy, 686 
Laryngotomy, 686 

Larynx, 675; actions of muscles of, 082; 
arteries of, 683 ; cartilages of, 675 ; cavity 
of, 679 ; glands of, 683 ; glottis, 679 ; in- 
terior of, 678; ligaments of, 677; lym- 
phatics of, 683; mucous membrane of, 
082; muscles of, 680; nerves of, 683; 
rima glottidis, 679 ; superior aperture of, 
678; veins of, 683; ventricle of, 680; 
vocal cords of, false, 679, true, 680 
Lateral ginglymus, 155 ; ligaments of liver, 
648 ; masses of ethmoid, 46 ; region of 
skull, 73; sinus of brain, 435; tract of j 
medulla oblongata, 482, 483 ; 

Lateralis nasi artery, 344 j 

Latissimus dorsi muscle, 239 
Laxator tympani major muscle, 608 ; minor, j 
608 

Lee, Dr., Researches on sympathetic nerve, 
573 

Leg, arteries of, 417 
bones of, 133 
fascia of, 308, deep, 313 
ligaments of, 190 
lymphatics of, 4*59 

muscles of, 309 ; back of, 311 ; front of, 309 
nerves of, 560 
veins of, 444 

Lens, 595 ; changes produced in, by age, 596 ; j 
suspensory ligament of, 596 
■Lenticular ganglion, 519 
Lesser lachrymal bone, 55 ; omentum, 632 ; j 
sciatic nerve, 558 ; wings of sphenoid, 43 
Levator anguli oris, 216, scapulae, 241 ; ani, 
753 ; glandulse thyroidse, 693 ; labii infe- 
riors, 216; labii superiors akeque nasi, ! 
215 ; labii superioris, 216 ; palati, 232 ; 
palpebrae, 212 ; prostatae, 754 
Levatores costaxum, 258 j 

Lieberkiihn, crypts of, 641 
Ligament, structure of, 152; acromio-cla- 
vicular, superior, 177, inferior, 177 ; 
alar of knee, 196 ; of ankle, anterior, 
197, lateral, 197 ; annular of radius, ! 
182, of wrist, anterior, 283, posterior, 
283, of ankle, 316 , external, 317, internal, j 
317, of stapes, 608 ; anterior of knee, i 
192; arcuate, 259; aryteno-epiglottic, i 
679 ; astragalo-scaphoid, 201 ; atlo- I 
axoid anterior, 161 , posterior, 161 j 

of bladder, false, 703, true, 702 
broad of liver, 048 ! 

calcaneo-astragaloid, external, 199, poste- 
rior, 199, interosseous, 199; calcaneo- 
cuboid, internal, 200, long, 200, short, 
200, superior, 200 ; calcaneo-scaphoid, 
inferior, 201, superior, 200, capsular (See 
Individual Joints) ; carpo-metacarpal, 
dorsal, 187 , inter-osseous, 187 , palmar, 


Ligament (continued). 

187; of carpus, 186; central of spinal 
cord, 473 ; ciliary of eye, 592 ; common 
vertebral anterior, 157, posterior, 157 ; 
conoid, 178 ; coraco-acromial, 179 ; 
coraco-davicular, 179; coraco-humeral, 
180 ; coracoid, 179 ; coronary of liver, 
648; costo- clavicular, 177 ; costo-sternal, 
anterior, 169, posterior, 169 ; costo- 
transverse, 168 ; costo-vertebral, or 
stellate, 167 j.costo-xiphoid, 170; coty- 
loid, 191 ; crico-arytenoid, 618 ; crico- 
thyroid, 078; crucial of knee, 194; 
cruciform, 162 

deltoid, 197; dorsal (See Individual Joints) 
of elbow, 180 ; anterior, 180, external 
lateral, 180, internal lateral, 180 ; poste- 
rior, 180 

falciform of liver, 049 
femoral (Hey’s), 741 

gastro-phrenic, 036; Gimbernat’s, 250, 733, 
743 ; glenoid, 180 ; glosso-epiglottidean, 
677 

of hip, 190 ; hyo-epiglottic, 678 
ilio-femoral, 191; ilio-lumbar, 172; of 
incus, 608 ; intevarticular of ribs, 167 ; 
interclaviculor, 177; intercostal, 171; 
inter-osseous (See Individual Joints) ; 
interspinous, 159; intertransverse, 159; 
intervertebral, 157 
of jaw, 164 
of knee, 192 

of larynx, 683; lateral ( See Individual 
Joints) ; longitudinal of liver, 647 ; lon^ 
plantar, 200; lumbo-iliae, 172; lumbo- 
sacral, 172 

metacarpo-phalangeal, 189 ; metacarpal, 
187 ; metatarsal, 202 ; metatarso-phn- 
langeal, 203 ; mucosum of knee, 195 ; of 
malleus, 607 
nuchee, 239 

oblique, 183 ; obturator, 305 ; occipito- 
atloid, anterior, 163, lateral, 163, poste- 
rior, 163; occipito-axoid, 164; odontoid, 
164; orbicular, 182; of ossicula, 607; 
of ox ary, 727 

palpebral or tarsal, 598 ; of patella, 192 ; 
of pelvis, 173 ; of the phalanges, hand, 
1 89, foot, 203 ; of the pinna, 001 ; plan- 
tar, 200 ; posterior of Knee, 192 ; posti- 
cum Winslowii, 192; Poupart’s, 250, 
732, 742 ; pterygo-maxiUftry, 218 ; pubic 
anterior, 175 ; posterior, 175 ; superior, 
175 ; sub-pubic, 175 ; pubo-prostatic, 
702 

radio-carpal, 185 ; radio-ulnar joint, infe- 
rior, 183, middle, 183, superior, 182; 
recto-uterine, 722 ; rhomboid, 177 : 
round, of uterus, 727, of liver, 648, of 
radius and ulna, 183, of hip, 101 
sacro-coccygeal. anterior, 174, posterior, 
174 ; sacro-iliac, anterior, 173, oblique, 
173, posterior, 173; socro-sciatic, 
greater, 173, lesser, 173; sacro-verte- 
bral, 172; of scapula, 179; scapulo- 
clavicular, 177 ; of shoulder, 179 ; stel- 
late, 167 ; stern o-clavicular, anterior, 
176, posterior, 176; of sternum, 171; 
stylo-maxillary, 165; sub-pubic, 175; 
suprarspinous, 159 ; suspensory ol 
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Ligaments ( continued) 

incus, 608, of lens, 596, of liver, 647, of 
malleus, 607, of mamma, 262, of penis, 
708, of spleen, 656 ; sutural, 150 
tarsal of eyelids* 598 

tarso-metatarsal, 202 ; of tarsus, 198 ; teres 
of hip, 191 ; thyro-arytenoid, inferior, 
680, superior, 679 ; of thumb, 187 ; tibio- 
tarsal, 197 ; thyro-epiglottic, 678 ; thyro- 
hyoid, 678 ; tibio-fibular, 196 ; transverse 
of atlas, 162, of hip, 191 , of knee, 195, 
of scapula, 179 ; trapezoid, 178 ; trian- 
gular of urethra, 752 : of tympanic 
bones, 607 
of uterus, 722 

of vertebras, 157 ; vesico-uterine, 722 
of Winslow, 192 ; of wrist, anterior, 185, 
lateral external, 185, lateral internal, 
185, posterior, 185 
of Zinn, 213 

Ligamenta subflava, 159 ; suspensoria of 
mamma, 262 

Ligamentum, arcuatum externum, 259, in- 
ternum, 258 ; denticulatum, 473 ; latum 
pulmonis, 687 ; nuchae, 239 ; patellae, 192 ; 
posticum Winslowii, 192 ; tere3, 191 
Ligature of arteries. See each Artery 
Limbus luteus, 693 

Linen alba, 256 ; aspera, 129 ; ilio-pectinea, 
122 ; quadrati, 120 ; splendens, 473 
Linero semilunares, 256 ; transverse of abdo- 
men, 255 ; transversae of fourth ventricle, 
504 

Lingual artery, 341; surgical anatomy of, 
343 ; bone, 80 ; ganglion, 567 ; nerve, 524 ; 
veins, 432 

Lingualis muscle, 230 

Lips, 615, arteries of, 344 

Liquor Cotunnii, 612 ; Morgagni, 595 ; 

Scarpae, 614 ; seminis, 716 
Lithotomy, parts concerned in operation of, 
755, avoided in operation, 756, divided, 
756 


Littre, glands of, 705 . 

Liver, 647 ; changes of position in, 647 ; 
distribution of vessels to, in foetus, 673 ; 
ducts of, 652 ; fibrous coat of, 650 ; fissures 
of, 648 ; hepatic artery, 390, 652 ; hepatic 
cells, 651 ; hepatic duct, 652 ; hepatic 
veins, 448, 650, 652; ligaments of, 647 ; 
lateral, 648, coronary, 648, round, 648, 
longitudinal, 647 ; lobes of, 049 ; lobules 
of, 650; lymphatics of, 463, 646; nerves 
of, 650 ; portal vein, 652 ; situation, size, 
and weight, 647; structure of, 650; its 
surfaces and borders, 647 ; vessels of, 650 
Lobes of cerebrum, 488 ; of cerebellum, 502 ; 
of liver, 049, left, 650, lobus caudatus, 050, 
quadratus, 650, Spigelii, 650 ; of lung, 
i 690 ; of prostate, 707 ; of testis, 714; of 
thyroid, 693 ; of thymus, 694 
Lobular biliary plexus, 652 
Lobule of the ear, 601 
Lobules of Kver, 650 ; of lung, 691 
Lobulettes of lung, 691 
Lobuli testes, 71f . 

Lobulus caudatus, 650; centrahs ofcmM- 
lum, 501 ; quaaratus, 650 ; Spigelii, 650 
Locus cceruleus, 504 ; niger, 491 ; perforatus, 
anticus, 490, posticus, 490 


Long bones, 3 
Long saphenous nerve, 555 
Longissimus dorsi muscle, 245 
Longitudinal fissure, of brain, 486, 488 ; of 
liver, 648 ; ligament of liver, 647 ; sinus of 
brain, superior, 434 ; inferior, 435 
Longus colli muscle, 235 
Lower extremity, arteries of, 408 ; bones of, 

118 ; fascia of, 293 ; lymphatics of, 459 ; 
ligaments of, 190 ; muscles of, 293 $ nerves 
o^ 551 ; veins of, 444 
Lower, tubercle of, 665 
Lumbar arteries, 397 ; fascia, 254 ; ganglia, 

572 ; glands, 461 ; nerves, 550 ; plexus of 
nerves, 550 ; region, 631 ; vein, ascending, 

447 ; veins, 447 ; vertebrae, 15 ; develop- 
ment of, 17 

Lumbo-iliac ligament, 172 
Lumbo-sacral ligament, 172; nerve, 550 
Lumbricales muscles, hand, 287, foot, 320 
Lungs, 689 ; air-cells of, 691 ; air-sacs, 691 ; 
bronchial arteries, 692 ; veins, 692 ; capil- 
laries of, 692; in foetus, 673; lobes and 
fissures of, 689 ; lobules of, 692 ; lobulettes, 

691 ; lymphatics of, 465, 692 ; nerves of, 

692 ; pulmonary artery, 692 ; veins, 692 ; 
root of, 690 ; structure of, 691 ; weight, 
colour, etc., 690 
Lunulae of nails, 577 
Lymphatic duct, right, 455 
Lymphatic Glands, General Anatomy of, 453 
Descriptive Anatomy : 

anterior mediastinal, 464; auricular pos- 
terior, 455 ; axillary, 458 
brachial, 458 ; bronchial, 465 ; buccal, 455 
cervical, deep, 457, superficial, 456 
in front of elbow, 458 
gluteal, 460 
of head, 455 

iliac, external, 461, internal, 461 ; inguinal, * , 
deep, 460, superficial, 459 ; intercostal, / 
464 ; internal mammary, 464 ; ischiatic^ 
460 W 

of large intestine, 464 ; of lower extremity, 

459 ; lumbar, 461 
of neck, 456 
occipital, 455 

parotid, 455 ; of pelvis, 461 ; popliteal, 460 
radial 458 

sacral,* 461 ; of small intestines, 464 ; of 
spleen, 464 ; of stomach, 463 ; submax- 
ifiary, 455 . 

of thorax, 464; tibial anterior, 459 
ulnar, 458 ; of upper extremity, 457 
zygomatic, 455 . 

Lymphatics, General Anatomy of , 452 ; coats 
of, 452 ; origin of, 452 ; plexus of, 452 ; 
subdivision into deep and superficial, 

452 ; valves of, 463 ; vessels and nerves 
of, 453 ; where found, 452 
Descriptive Anatomy : 
abdomen, 401 ; arm, 458 
bladder, 462 ; bone, 0 ; broad ligaments, 
463 

cardiac, 456 ; cerebral, 466 ; cervical, super- 
ficial and deep, 467 ; chest, 465 , of cli- 
toris, 462 ; of cranium, 466 

fwS&S&l, 455, deep, 466; Fallopian 
tubes, 463 
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Lymphatics, Descriptive Anatotny (ootUmued) 
gluteal region. 401 
head, superficial, 456 ; heart, 465 , 
intercostal, 466 : internal mammary, 465 ; 

intestines, 464 
kidneys, 463 

labia, 462 ; lacteals, 464 ; large intestine, 
464; leg, 460 ; liver, 463 ; lower extre- 
mity, 400 $ lung, 485 ; lymphatic duct, 
455 

meningeal, 456 ; mouth, 456 
neck, 457 ; nose, 455 ; nymphes, 462 
oesophagus, 465 ; ovaries, 463 
pancreas, 464 ; pelvis, 461 ; penis, 461 ; 
perinseum, 461 ; pharynx, 456 ; pia 
mater, 456 ; prostate, 463 
rectum, 463 

scrotum, 461 ; small intestine, 464 ; spleen, 
464 ; stomach, 463 

testicle, 463 ; thoracic duct, 454 ; thorax, 
465 ; thymic, 485 ; thyroid, 465 
upper extremity, 457, superficial, 450, 
deep, 459; uterus, 463 
vagina. 463 
Lyra of fornix, 497 


Macula cribrosa, 588 
Magnum of carpus, 114 
Malar bone, 55 ; articulations of, 57 ; attach- 
ment of muscles to, 57 ; development of, 
56 ; frontal process of, 55 ; maxillary pro- 
cess of, 56 ; orbital process of, 56 ; canals, 
66 ; nerves from facial, 514 ; process of, 
superior maxillary, 63 
Male urethra, 704 

Malleolar arteries, external and internal, 419 
Malleolus, external, 138, internal, 137 
Malleus, 607 ; suspensory ligament of, 607 
Malpighi, pyramids of, 697 
Malpighian bodies of kidney, 697 ; corpuscles 
of spleen, 658 

Mamma, areolar of, 728; lobules of, 728; 
nerves of, 729; nipple or mammilla of, 
728 ; vessels of, 729 

Mammary artery, internal, 368 ; glands, 728; 
lymphatic glands, 464; veins, internal, 


Mammilla of breast, 728 ; of kidney, 697 
Manubrium of sternum, 81 ; of malleus, 607 
Marrow of bone, 6 
Masseter muscle, 218 

Masseteric arteries, 350 ; nerve, 523 : veins. 


Masto-occipital suture, 66 
Masto-parietal suture, 60 
Mastoid cells, 37 ; openings of, 605 ; fora- 
men, 36; portion of temporal bone; 36; 


process. 37 ; vein, 431 
Matrix of nail, 577 


Maxillary artery, internal, 347 ; bone, infe- 
rior, 81, superior, 50 ; development of, 54 ; 
fissure, 51 ; nerve, inferior, 523, superior, 
619 ; process of inferior turbinated, 00, of 
malar bone, 56; sinus, 52 ; tuberosity, 50 ; 
vein, internal, 430 

Mdltoiloj externus, 37, internus, 
Si of n T’ 80, middle, 80, 
Eefm ’’ m ’ ur “ Miu8 » male » 705, 
Meatuses of the nose, 80, 685 


Meckel’s ganglion, 521 
Median artery of forearm, 385; of spinal 
cord, 305 ; nerve, 543 ; vein, 488 
Mediastinal arteries, from internal mam- 
mary. 368, posterior, from aorta, 387 ; 
lymphatic glands, 464 

Mediastinum, anterior, 688, middle, 688, 
posterior, 688 ; testis, 713 
Medulla Oblongata, 481 ; anterior pyra- 
mids of, 482 ; back of, 483 ; fissures of, 
482 ; lateral tract, 482, 483 ; olivary body, 
482, 483 ; posterior pyramids, 482 ; resti- 
form bodies, 482, 483; septum of, 484; 
structure of, 483 
Medulla spinalis, 473 

Medullary canal of bone, 3 ; membrane of 
bone, 0 ; substance of brain, 466, of kid- 
ney, 097, of supra-renal capsules, 700 ; 
velum posterior of cerebellum, 502 
Medulli-spinal veins, 443 
Meibomian glands, 698 . 

Membrana rusca, 590 ; granulosa, 593 ; limi- 
tans, 694 ; nictitans, 699 ; pupillaris, 692 ; 
8acciformis, 184; tympani, 606, tympani, 
secundaria, 611 

Membrane, of aqueous chamber, 595 ; arach- 
noid, spinal, 472 ; cerebral, 472 ; choroid, 
590 ; costo-coracoid, 264 ; crico-thyroid, 
678 ; fenestrated, 327; hyaloid, 595 ; da- 
cob’s, 693 ; limiting, 594 ; pituitary, 585 • 
pupillary, 592 ; thyro-hyoia, 677 ; Schnei - 
aerian, 585 

Membranes of Sfinal Cord, 471 : of brain, 
477 

Membranous labyrinth, 612 ; portion of mv- 
thra, 705; semicircular canals, 613 
Meninges (see Membranes) 

Meningeal artery, from ascending pharyn- 
geal, 346 ; anterior, from internal carotid, 
356; middle, from internal maxillary, 349, 
from occipital, 345 ; posterior, from ver- 
tebral, 365 ; small, from internal maxil- 
lary, 349 ; lymphatics, 456 ; veins, 430, 47 8 
Menisci, 152 ' 

Mental foramen, 01, 77; process, 61 
Mesenteries, 634 

Mesenteric arteiy, inferior, 395, superior, 
393 ; glands, 464 ; plexus of nerves, in- 
ferior, 571, superior, 571 ; vein, inferior, 
448, superior, 448 
Meso-cascum, 634 
Meso-cephale, 485 

Meso-colon, ascending, 035, descending, 635 
transverse, 635 
Meao-rectum, 635 
Mesorchium, 717 

Metacarpal artery, 381 articulations, 187 
Metacarpo-phalangeal articulations, 189 
Metacarpus, 115 ; common characters of, 
115; development of, 117 ; peculiar bom s 
of, 115 

Metatarsal articulations, 202 ; bones, 146 
Metatarsea artery, 420 
Metatarso-phalangeal articulations, 203 
Metatarsus, 146, development of, 1 49 
Middle clinoid processes, 41 ; ear, or tympa- 
num, 004; fossa of skull, 69, meatus, 80, 
585 * 

Milk teeth, 619 
Mitral valve, 669 
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Mixed bones, 3 
Modiolus of cochlea, 811 
Molar glands, 616 ; teeth, 618 ; teeth, pecu- 
liar, 619 * v 

Monro, foramen of, 494, 499 
Mons Veneris, 718 
Monticulus cerebelli, 501 
Morgagni, liquor, 595 
Morsus diaboli, 724 
Motor oculi nerve, 508 
Mouth, 615 ; mucous membrane of, 615 ; 
muscles of, 218 

Movement admitted in joints, 150 
Mucilaginous glands, 153 
Multicuspidate teeth, 618 
Multifidus spines muscle, 247 
Muscle, General Anatomy of y 204 ; of animal 
life, 204; arrangement of fibres of, 205; 
bipenniform, 205 ; blood vessels of, 205 ; 
derivation of names, 205 ; fasciculi of, 
204 ; fibrils of, 204 ; form of, 205 ; involun- 
tary, 204 ; lymphatics of, 205 ; meaning 
of the terms, origin and insertion, 206; 
mode of connection of, with bone, cartilage, 
skin, etc,, 206; nerves of, 205; of organic 
life, 204 ; penniform, 205 ; radiated, 205 ; 
sarcous elements of, 204 ; sheath of, 206 ; 
size of, 205 ; striped, 204 ; structure of, 204 ; 
tendons of, 206; unstriped, 204; volun- 
tary, 204 

Muscles or Muscle, Descriptive Anatomy : 
of abdomen, 249 ; abductor minimi digiti, 
(hand) 286, (foot) 319, indicis, 287, pol- 
licis (hand) 284, (foot) 319 ; accelerator 
urinee, 750; accessorii orbicularis oris, 
217; accessorius pedis, 320, accessorius 
ad sacro-lumbalem, 245 ; adductor bre- 
vis, 301, longus, 301, magnus, 301, pol- 
licis (hand) 286, (foot) 321 ; anconeus, 
280; anomalus, 215, antitragicus, 601; 
aryteeno-epiglottideus, inferior, 682, su- 
perior, 682, arytiunoideus, 681 ; attollens 
aurem, 210 ; attrahens aurem, 211; azy- 
gos uvulte, 234 

basio-glo88us, 230; biceps (arm) 271, 
(thigh) 307 ; biventer cervicis, 246 ; 
brachialis anticus, 272 ; buccinator, 218 
cerato-glossus, 230 ; cervicalis ascendens, 
245 ; chondro-glossus, 230 ; ciliary of 
eye, 592 ; circumflexus palati, 233 ; 
coccygeus, 754 ; cochlearis, 612 ; com- 
plexus, 246 ; compressor narium minor, 
215, nasi, 215, sacculi laiyngis, 682, 
urethras, 753 : constrictor isthmi fau- 
cium, 230, pharvngis inferior, 231, me- 
dius, 231, superior, 232, urethrae, 753 ; 
coraco-brachialis, 271 ; corrugator su- 
percilii, 212 ; cremaster, 733 ; crico- 
aryteenoideus lateralis, 618, posticus, 
680 ; crico-thyroid, 680 ; cruraeus, 299 
deltoid, 267 ; depressor anguli oris, 217 ; 
depressor alae nasi, 215, epiglottidis, 
682, labii inferioris, 217; diaphragm, 
258 ; digastric, 227; dilatator naris, an- 
terior, 215, posterior. 215 
of epicranial region, 207 ; of external ear, 
210 ; erector clitoridis, 762, penis, 751, 
spin®, 243; external sphincter, 748 ; 
extensor brevis digitorum, 318, carpi 
radialis brevior, 279, longior, 278, ul- 


Muscles or Musolb (continued). 

naris, 280 ; coccygis. 247 ; digitorum com- 
munis, 280 ; indicis, 282 ; longus digi- 
torum, 310; minimi digiti, 28u; ossis 
metacarpi pollicis, 281 ; primi itttemodii 
pollicis, 281; proprius pollicis, 310; se- 
cundi internodii pollicis, 281 
of face, 210; femoral region, anterior, 295, 
internal, 300, posterior, 307 ; fibular 
region, 315; flexor accessorius, 320; 
brevis minimi digiti (hand), 286, (foot), 
321, digitorum, 319, pollicis (hand), 285, 
(foot), 321, carpi radialis, 274, ulnaris, 
275, digitorum sublimis, 275, longus 
digitorum, 314, pollicis (hand), 277, 
(foot), 314, ossis metacarpi pollicis, 284, 
profundus digitorum, 276 
gastrocnemius, 311 ; gemellus superior, 
306, inferior, 306; genio-hyo-glossus, 
229 ; genio-hyoid, 228 ; gluteeus maxi- 
mus, 302, medius, 303, minimus, 304 ; 
gracilis, 300 

of hand, 284 ; of head and face, 208 ; he- 
licis, major, 602, minor, 602 ; Hilton’s, 
682 ; of hip, 302 ; hyo-glossus, 229 
iliac region, 293 ; iliacus, 294 ; ilio-costalis, 
245; infra-costal, 267 ; infra-spinatus, 
268 ; intercostal, 259 ; internal sphinc- 
ter, 748 ; interossei of foot, 322 ; of hand, 
287 ; interspinales, 247 ; intertransver- 
sales, 248 

labial, 216 ; of larynx, 080 ; latissimus dorsi, 
239; laxator tympani, major, 608, minor, 
608; of leg, 309; levator anguli oris, 216 ; 
ani, 753, scapulae, 241, glandulae thyroidae, 
093; labii inferioris, 216, labii superioris 
aheque nasi, 215, labii superioris, 216, 
menti, 216, palati, 232, palpebrae, 212, 
prostatae, 754; levatores costarum, 250; 
lingualia, 230 ; longissimus dorsi, 245 ; 
longus colli, 235; lumbricales (hand), 
287, (foot), 320 

masseter, 218 ; multifidus spinae, 247 ; 
musculus accessorius ad sacro-lumbalem, 
245 ; mylo-hyoid, 228 
naso-labialis, 217 ; of neck, 221 
obliquus auris, 602, abdominis externus, 
249, internus, 251 ; capitis superior, 
248, inferior, 248 ; oculi, inferior, 214, 
superior, 213 ; obturator, externus, 306 ; 
internus, 305 ; occipito-frontalis, 209, 
omo-hyoid, 226; opponens minimi di- 
giti, 287, pollicis, 284 ; orbicularis oris, 
217, palpebrarum, 211 ; of orbit, 212 
palate, 232 ; palato-glossus,. 230 ; palato- 
pharyngeus, 234 ; palmaris brevis, 286, 
longus, 275; pectineus, 300; pectoralis 
major, 263, minor, 264; of perinceum, 
male, 750, female, 752 ; peroneus bre- 
vis, 317, longus, 315, tertius, 310 ; of 
pharynx, 231 ; plantaris, 312 ; platysma 
myoides, 222 ; popliteus, 213 ; pronator 
quadratus, 277, radii teres, 274 ; psoas 
magnus, 293, parvus, 294; pterygoid, 
internal, 220, external, 220; pyramidalis 
abdominis, 255, nasi, 215, pyriformis, 
304 

quadratus femoris, 306, lumborum, 255, 
menti, 217 ; quadriceps extensor fcrtiris, 
298 
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Muscles or Muscle (continued). 
rectus abdominis, 255, capitis anticus 
major, 286, minor, 285 ; posticus major, 
248, minor, 248, femons, 298. oculi, 
extemus, superior, inferior, ana inter- 
nal, 21 2, lateralis, 285; retrahens au- 
rem, 211, rbomboideus, 215, major, 241, 
minor, 241, risorius, 218 ; rotatores 
spinee, 247 

sacro-lumbalis, 245 ; sartorius, 297 ; sca- 
lenus anticus, 286, medius, 287, posticus, 
237; eemi-inembranosus, 308 ; serratus 
posticus, superior, 242, inferior, 242 ; 
semi-spinalis dorsi, 246, colli, 246 ; semi- 
tendinosus, 807 ; serratus magnus, 266 ; 
sole of foot, 818, first layer, 318, second 
layer, 320, third layer, 821 ; soleus, 812 ; 
sphincter, external, 748, internal, 748, 
vaginae, 752; spinalis dorsi, 245, cervicis, 
246; splenius, 243, capitis, 243, colli, 
243; stapedius, 608; stemo-cleidomns- 
toid, 223 ; stemo-hyoid, 225 ; sterno-thy- 
roid, 225; stylo-glossus, 230; stylo-hyoid, 
228 ; stylo-pharyngeus, 232 ; subanco- 
neus, 273 ; subclavius, 265 ; subcrumus, 
299 ; subscapularis, 267 ; supinator bre- 
vis, 281, longus, 278; supra-spinales, 
247 ; supra-spmatus, 268 
temporal, 219, tensor palati, 233, tarsi, 
212, tympani, 608, vaginae femoris, 297 ; 
teres major, 270, minor, 269; thyro- 
arytaenoideus, 081 ; thyro-epiglottideus, 
685 ; thyro-hyoid, 226 ; tibialis anticus, 
309* posticus, 314; of tongue, 228; 
trachelo-mastoid, 245; tragicus, 602; 
transversalis abdominis, 254, colli, 245 ; 
transversus auriculae, 602, pedis, 321, 
perinaei, 751, (female) 752; trapezius, 
238; triangularis stemi, 257; triceps, 
extensor cubiti, 272, extensor cruris, 298, 
femoralis, 299 ; of tympanum, 608 
of ureters, 703 ; of urethra, 750 
vastus extemus, 298, internus and crurseus, 
299 

zygomaticus major, 216, minor, 216 
Musculi papillares, left ventricle, 669, right, 
667 ; pectmati in left auricle, 668, in right, 
665 

Musculo-cutaneous nerve of arm, 541, from 
peroneal, 563 
Musculo-spiral nerve, 546 
Musculo-pnrenic artery, 369 
Musculus accessorius ad sacro-lumbalem, 
245 

Mylo-hyoid artery, 349; groove, 63; muscle, 
228 ; nerve, 525 ; ridge, 62 
Myrtiform fossa, 50 


Nails, chemical composition of, 578 ; lunula 
of, 577 ; matrix of, 577 ; root of, 577 
Nares^anterior, 78, posterior, 628, septum 

Nasal angle, 60, artery, of internal maxil- 
lary, 350, of ophthalmic, 358, of septum, 
844 ; bones. 49, articulations of, 60 ; car- 
tilages, 584; crest, 50; duct, 600; emi- 
nence, 34 ; fosate, 78, 585 ; arteries of, 586 ; 
mucous membrane of, 585, nerves of, 580, 
; groove, 49 ; nerve, 518 ; 
nerves from Meekers ganglion, 522 ; notch, 


Nasal ( continued ). 

33 ; process, 53 ; spine, 33, anterior, 54, 
posterior, 67 ; venous arch, 429 
Naso-maxillary suture, 75 
Naso-palatine canal, 53; nerve, 622 
Nates of brain, 499 

Neck, glands of, 456, lymphatics of, 457, 
muscles of, 221; triangle of, anterior, 351, 
posterior, 352, veins of, 431 
Nerve-corpuscles, 468 

Nerves, Genet'al Anatomy of, 468 ; afferent 
or centripetal, 471 ; cerebro-spinal, 469, 
composition of, 469, funiculi of, 469, neu- 
rilemma of, 469, origin of, 470, apparent, 
470, real, 470, plexus of, 469, sheath of, 
469, structure, 469, subdivision of, 468, 
termination of, 469, vessels of, 469 ; effe- 
rent or centrifugal, 471 ; mixed, 506 ; 
motor, 471; sensitive, 471; spinal, roots, 
of, 533 ; of special sense. 506 
Nerves or Nerve, Descriptive Anatomy of: 
ftbducens, 510; accessory obturator, 554, 
acromiales, 536 ; anterior crural, 554 ; 
auditory, 508, 614 ; auricular, posterior, 
513, of vagus, 530 ; auricularis magnus, 
536 ; of auriculo-temporal, 624 ; of 
second cervical, 536, of small occipital, 
536 

of brachial plexus, 638; buccal, 523, of 
facial, 514 

cardiac, 568, middle, 568, inferior, 568, 
superior, 568, plexus, 568, posterior, 
569, of pneumogastric, 531; cavernous 
of penis, 573; cervical anterior, 535, 
posterior, 537, superficial, 536 ; cervico- 
facial, 574; chorda tympani, 513, 609, 
ciliary, long, 518, short, 519; circum- 
flex, 541; claviculares, 536; coccygeal, 
557, cochlear, 614 ; communicaus noni, 
537, peronei, 561 ; of Cotunnius, 522 ; 
cranial, 506 ; crural anterior, 554 ; cuta- 
neous (sec that heading) 
deep palmar, 546 ; deep temporal, 623 ; 
dental anterior, 520, inferior, 524 ; pos- 
terior, 520; descendens noni, 516; di- 
gastric from facial, 514 ; digital (foot), 
562, 563, plantar, 561, (hand), dorsal, 
546, 547, palmar, median, 645, dorsal, 
of penis, 558 ; dorsal spinal, 548 ; dorsi- 
lurnbar, 550, of dura mater, 479 
eighth pair, 526 ; of eyeball, 597 
facial, oil; of femoral artery, 552; fifth, 
516; fourth, 609; frontal, 517 
ganglionic branch of nasal, 618 ; gastric 
branches of vagus, 531; genito-crural, 
552 ; glosso-phaiyngeal, 526 ; gluteal, 
inferior, 500, superior, 658 ; great petro- 
sal, 522, great splanchnic, 569 ; gustatory, 
524 

haemorrhoids], inferior, 558 ; of heart (see 
Cardiac), hepatic, 650 ; hypo-glossal, 
514 

ilio-hypogastric, 551; ilio-inguinal, 552; 
inexsor, 525 ; inferior maxillary, 523 ; 
infra-maxillary, of facial, 515; infra- 
orbital of facial, 515; infra-trochlear, 
518 ; inter-costal, 548 ; intercosto- 
humeral, 549; interosseous, anterior, 
548 ; posterior, 548 1 ischiadic, great, 
560, small, 558 
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Nerves or Nerve (< continued ). 

Jacobson’s, 528 

of labyrinth, 614, labial, 521 ; lachrymal, 

517 ; of Lancisi, 492 ; large, cavernous, 

573 ; laryngeal, external, 530, internal, 
530, recurrent, 531, superior, 530 ; lesser 
splanchnic, 670 ; lingual, 524, of fifth, 
524, of glosso-pharyngeal, 528; long 
ciliary, 618; long thoracic, 540, long 
saphenous, 655; lumbar, 550; lumbo- 
sacral, 550 

malar branch of orbital nerve, 520, of 
facial, 514; masseteric, 523; maxillary 
inferior, 523, superior, 519; median, 
543 ; mental, 525 ; middle Cardiac, 568 ; 
motor of eye, common, 508, external, 
610 ; musculo-cutaneous of arm, 541 ; of 
leg, 663 ; musculo-spiral, 546 ; mylo- 
hyoid, 525 

nasal, ophthalmic, 518 ; from Meckel’s 
ganglion, 522, from Vivian, 522 ; naso- 
palatine, 522 ; ninth, 514 
obturator, 552 ; oesophageal, 531 ; occipital, 
great, 638, small, 536, of third cervical, 
538, of facial, 514 ; olfactory, 500 ; oph- 
thalmic, 517 ; optic, 507 ; orbital nerves, 
their relation, 611, in cavernous sinus, 
611, in orbit, 511, in sphenoidal fissure, 
511 : orbital of superior maxillary, 519 
palatine, anterior or large, 522, external, 
521, posterior or small, 521 ; palmar- 
cutaneous, of median, 54*3, ulnar, 545 ; 
palpebral, 521; par vagum, 529; pa- 
thetic, 509 ; perforans Casserii, 541 ; 
perineal, 558, superficial, 558 ; peroneal, 
562; petrosal, superficial external or 
large, 512, 522, small, 512 ; pharyngeal 
of pueumogastric, 530, of glosso-pha- 
ryngeal,; 528 ; of sympathetic, 567, of 
Meckel’s ganglion, 523, of external 
laryngeal, 630 ; phrenic, 537 ; plantar, 
cutaneous, 561, external, 562, internal, 
561 ; pneumogastric, 529 ; popliteal ex- 
ternal, 562, internal, 560 ; portio dura, 
511 ; portio inter duram et mollem, 
611 ; portio mollis, 508 ; posterior au- 
ricular, 513; pterygoid, 523 ; pterygo- 
palatine, 523 ; pudendal, inferior, 560 ; 

J mdic, 558 ; pulmonary, from vagus, 531 
ini- 547; recurrent laryngeal, o31 ; 
recurrent to tentorium, 510 ; renal 
splanchnic, 570; respiratory external, 
540, internal, 537 

sacral, 656; plexus, 557; saphenous long 
or internal, 556, short or external, 561 ; 
sciatic, great, 560, small, 558; short 
ciliary, 519; sixth, 510; small ca- 
vernous, 573; spheno-palatme, 520, 
spinal, 533, spinal accessory, 5^»> 
splanchnic, great, 569, small, * J 70; 
smallest 570; stemales, 536 ; stylo- 
hyoid of facial, 514; subclavian, 540 ; 
suboccipital, 534, posterior branch ot, 
538; subscapular, 541; superhdalis 
colli; 636; superior cardiac, 568 ; max- 
illary, 519 ; supra-clavicular , 536, supra- 
orbital, 517; supra-scapular, 640; supra- 
trochlear, 517; supra-maxillary of 
facial, 614 ; sympathetic, 664 
temporal deep, 623, of facial, 614, of aun- 


culo- temporal, 524 ; teniporo-facial, 514 ; 
temporo-malar, 619; tnird, or motor 
ocun, 608 ; thoracic posterior, 640 ; 
anterior, 540 ; thyro-hyoid, 616 ; tibia!, 
anterior, 662, posterior, 661 ; of tongue, 
583; tonsillar, 528; trifacial or trige- 
minus, 516; trochlear, 509; tympanic, 
of glosso-pharyngeal, 528, 609 ; of facial, 
5i3 

ulnar, 545, uterine, 573 

vaginal, 573 ; vagus, 529 ; vestibular, 614 ; 

Vidian, 522 
of Wrisberg, 542 
Nerve-corpuscles, 468 

Nervous-9ubstance, chemical analysis, 466; 
layer of retina, 593 

Nervous System, General Anatomy of, 466 ; 
fibrous nervous matter, 466 ; ganglia, 468 ; 
grey or cineritious substance, 407 ; nerves, 
468; subdivision of, 468; sympathetic, 
470, 564 ; composition of, 471, 564, gelati- 
nous fibres, 467, tubular fibres, 467 ; 
vesicular nervous matter, 466; white or 
medullary substance, 466 
Nervi nervorum, 470 

Nervus cardiacus magnus, 568, minor, 568; 

superficialis cordis, 568 
Neurilemma, 469, of cord, 470 
Nidus hirundinis of cerebellum, 502 
Ninth nerve, 514 

S le, 728 

lie of cerebellum, 502 
Noduli Arantii, 607, 669 
Nose, 583; arteries of, 585; bones of, 49; 
cartilages of, 584 ; cartilage of septum of, 
584 ; fosses of, 78, 585 ; mucous mem- 
brane of, 585 ; muscles of, 215; nerves of, 
586 ; veins of, 586 

Notch, cotyloid, 123; ethmoidal, 46; inter- 
condyloid, 131 ; nasal, 33; pterygoid, 44 ; 
sacro-sciatic, greater, 121; lesser, 121; 
sigmoid, 65 ; spheno-palatine, 59 ; supra- 
orbital, 33 ; supra-scapular, 95 
Nuck, canal of, 717, 727 
Nummular layer of retina, 593 
Nutritious artery of bone, 5 
Nymph®, 719 ; lymphatics of, 462 


Oblique, inguinal hernia, 736, coverings of, 
736; ligament, 183; line of the clavicle, 
90, of lower jaw, 62, of radius, 108 
Obliquus auris muscle, 602 ; externus abdo- 
minis, 249, internus, 251 ; inferior capitis, 
248, superior, 248; inferior oculi, 214, 
superior, 213 

Obturator artery, 402, peculiarities of, 402, 
relation of to femoral ring, 744; externus 
muscle, 306, intemus, 305; fascia, 758, 
foramen, 133; ligament or membrane, 
305; nerve, 552; accessory, 554; veins, 
445 

Occipital artery, 345; bone, 26, articulations 
of 29. attachment of muscles to, 29, de- 
velopment of, 29; crests, 26; protuber- 
ances, 26; foes®, ?8; lymphatio glMds, 
455 ; sinus, 435 ; triangle, 353, vein 430 
Occipitalis, major nerve, 538, minor, 536 
Occipito-atloid articulation, 188; occipito- 
azoid articulation, 164; occipito-frontalis, 
muscle, 209 
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Occiput, arteries of, 345 
Odontoid ligaments,* 164, tubercle for, 27; 
process of axis, 11 

(Esophageal arteries, 387 ; branches of vagus 
nerve, 531 ; glands, 630 ; opening of 
diaphragm, 260 ; plexus, 531 
(Esopnagus, 628, lymphatics of, 465, struc- 
ture of, 620, surgical anatomy of, 629 
(Esterlen, on supra-renal capsules, 700 
Olecranon process, 104 ; fracture of, 290 
Olfactory bulb, 506; foramina, 46; nerve, 

506 

Olivary bodies of medulla oblongata, 482, 
483 ; process, 41 
Omenta, 634 

Omentum, gastro-colie, 634 ; gastro-hepatic, 
634 ; gastro-splenic, 634, great, 634, lesser, 
632, 634; sac of, 033 
Omo-hyoid muscle, 226 
Opening of aorta in left ventricle, 669 ; 
aortic in diaphragm, 260 ; caval in dia- 
phragm, 260, of coronary sinus, 665; of 
inferior cava, 665; left auriculo- ventri- 
cular, 669; oesophageal in diaphragm, 
260; of pulmonary artery, 066, veins, 
668; right auriculo-ventricular, 666; sa- 
phenous, 297, 741 ; of superior cava, 005 
Operation for club foot, 316; of laryn- 
gotomy, 686, of laryngo-tracheotomy, 
685 ; of lithotomy, 755 ; of cesopha- 
gotomy, 629 ; of staphyloraphy, 235 ; 
for strabismus, 214 ; tracheotomy, G80 
for wry neck, 225 

ligature of arteries (See Surgical Anatomy 
of each) 

Opercula of dental grooves, 622 
Opthalmic artery, 356 ; ganglion, 519 ; nerve, 
517 ; vein, 436 

Opponens minimi digiti muscle, 287 ; polli- 
cis muscle, 284 

Optic commissure, 508; foramen, 41, 09; 
groove, 41 ; lobes, 499,’; nerve, 507 ; inter- 
retinal fibres, 470 ; thalami, 497 ; tract, 

507 

Ora serrata, 592 

Orbicular bone, 007 ; ligament, 182 
Orbicularis oris muscle, 217 ; palpebrarum, 
211 

Orbit, 77; arteries of, 356 ; muscles of, 212 ; 

relation of nerves in, 511 
Orbital artery, 349; foramina, 43; nerve, 
519 j process of malar, 50, of palate, 58 
Organic constituent of bone, 1 
Orifice, oesophageal of stomach, 035 ; pyloric 
of stomacn, 635 

Os calcis, 141, development of, 148 ; hyoides, 
80; innominatum, 118, development of, 
123; magnum of carpus, 114; orbiculare, 
007 ; planum, 40 
Os uteri, 722 
Ossa triquetra, 48 
Ossicula, 607 ; ligaments of, 607 
Ossification, period of, 7 ; of bone, 7 ; of spine, 
progress in, 17 
intra-cartilaginous, 7 
intra-membranous, 7 
Osteo-dentine, 821 
Osteology, 1 

Ostium abdominals of Fallopian tube, 724 ; 
uterinum, 722 ; uteri internum, 722 


Otic ganglion, 525 
Otoliths, 814 
Outlet of pelvis, 128 

Ovarian arteries, 396 ; plexus of nerves, 571 ; 
veins, 447 

Ovary, 724 ; corpus luteum of, 728 ; Graafian 
vesicles of, 725; ligament of, 727; lym- 
phatics of, 463 ; nerves of, 727 ; ovisacs 
of, 725 ; shape, position, and dimensions, 
725; situation in foetus, 727; stroma of, 
725; tunica albuginea , of, 725, vessels of, 
727 ~ 

Ovicapsule of Graafian vesicle, 720 
Oviducts, 724 
Ovisacs of ovary, 725 
Ovula of Naboth, 723 
Ovum, 720 
discharge of, 726 
discus proligeris of, 726 
germinal spot of, 726 
germinal vesicle of, 726 
vitelline membrane of, 720 
yelk of, 726 
zona pellucida of, 728 


Pacchionian depressions, 30 ; glands of, 478 
Palatal glands, 025 

Palate, arches of, 024 ; hard, 624 ; soft, 624 : 
bone, 57 ; articulations of, 59; attachment 
of muscles to, 59; development of, 59: 
turbinated crests of, 57 ; vertical plate <4, 
57 ; horizontal plate of, 57 ; orbital pro- 
cess of, 58 ; process of superior maxillan , 
53 ; sphenoidal process of, 59 ; muscles of, 
232 

Palatine artery, ascending, 344, descending, 
350, posterior, 350; canal, anterior, 53, 
posterior, 57, accessory, 57 ; fossa, ant* - 
rior, 53; nerves, 521 ; process of superior 
maxillary, 53 ; veins, inferior, 430 
Palato-glos8us muscle, 230 ; pharyngeus, 22, 1 
Palmar arch, deep, 380, superficial, 383 ; cu- 
taneous nerve, 543 ; fascia, 284 ; iuterossei 
arteries, 382; nerve, deep of ulnar, 546, 
superficial, 546 ; veins, 439 
Palmaris brevis muscle, 286 ; longus muscle, 
275 

Pftlpebrse, 597 

Palpebral arteries, 357 ; cartilages, 597 ; fis- 
sures, 597 ; folds of conjunctiva, 599 ; liga- 
ments, 598 ; muscles, 211 ; veins, inferior, 
430, superior, 430 

Pampiniform plexus of veins, 447, 712, 727 
Pancreas, 654; structure of, 656; lympha- 
tics of, 404 ; vessels and nerves of, 050 
Pancreatic arteries, 393; duct, 055; plexus 
of nerves, 571 ; veins, 448 
Pancreatica magna artery, 393 
Pancre&tico-duodenai artery, 392, inferior, 
393 ; vein, 448; plexus of nerves, 571 
Papilla lachrymalis, 597, 600 
Papilla* of tooth, 021 ; conic© et filiform os, 
581 ; conjunctival, 599; fungifonues 
(medl©), 581; pf kidney, 097; maxim# 
(cireumvallate), *681 ; of skin, 675 ; of 
tongue, 681 \ 

Palmary stage of development of teeth, 
Par vagum, 620 
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Parietal bones, 29 ; articulations of, 31 j 
attachment of muscles to, 31 ; develop- 
ment of, 31 ; eminence, 30 ; foramen, 30 
Parotid duct, 626; gland, 626; accessory 
portion of, 626 ; nerves of, 626 ; vessels of, 
626 ; lymphatic glands, 466 ; veins, 430 
Patella, 133; articulations of, 134; attach- 
ment of muscles to, 134 ; development of, 
134 ; fracture of, 324 
Pecquet, reservoir of, 464 
Pectmeus muscle, 300 
Pectiniform septum, 709 
Pectoral region, dissection of, 262 
Pectoralis major, 263, minor, 264 
Peculiar dorsal vertebrae, 13 
Peculiarities of clavicle, 92 ; of sacrum, 21 ; 

of arteries (see each artery). 

Pedicles of a vertebra, 0 
Peduncles of cerebellum, 503 ; of cerebrum, 
500; of corpus callosum, 488; of pineal 
gland, 499 

Pelvic fascia, 767; parietal or obturator 
layer, 768; visceral layer, 758; plexus, 
572 

Pelvis, 124, 700 ; arteries of, 309 ; articula- 
tions of, 173 ; axes of, 1 26 ; boundaries of, 

1 26 ; brim of, 125 ; cavity of, 126 ; diame- 
ters of, 125 ; false, 124 ; inlet of, 125 ; liga- 
ments of, 173 ; lymphatics of, 461 ; mole 
and female, differences of, 127 ; outlet of, 
126 ; position of, 126 ; position of viscera 
at outlet of, 754; true, 124; of kidney, 
698 

Penis, 708; arteries of, 710; body of, 708; 
corpora cavernosa, 709; corpus spongio- 
sum, 709; dorsal artery of, 404; dorsal 
vein of, 446; nerve of, 558; suspensory 
ligament, 709 ; lymphatics of, 461, 710; 
muscles of, 751; nerves of, 710; prepuce 
of, 708; root of, 708 
Penniform muscle, 205 
Perforans Casserii nerve, 541 
Perforated space, anterior, 489, posterior, 
490 

Perforating arteries, of hand, 382; from 
mammary artery, 369 ; from plantar, 423 ; 
from profunda, 413 
Pericardiac arteries, 369, 387 
Pericardium, relations of, 001 ; structure of, 
062 ; fibrous layer of, 602 ; serous layer 
of, 602 ; vessels of, 003 
Perichondrium, 161 
Perilymph, 612 

Perimeal artery, superficial, 404, transverse, 
404; fascia, deep, 752, superficial, 749; 
nerve, 558, superficial, 558 
Perinamm, 749 ; abnormal course of arteries 
in, 757; deep boundaries of, 749; lym- 
phatics of, 461 ; muscles of, 750 ; surgical 
anatomy of, 749 
Period of ossification, 7 
Periosteum, 6; of teeth, 617 
Peritoneum, lesser cavity of, 6*33 ; ligaments 
of, 634 ; mesenteries of, 634 ; omenta ot, 
634 ; reflections traced, 632 

Permanent cartilage, 150; teeth, 617 

Peroneal artery, 422, anterior, 423, peculi- 
arities of, 422 j nerve, 502 ; veins, 445 
Peroneus brevis muscle, 316; longus, 3L>; 
tertius, 310 


Perpendicular plate of ethmoid, 45 
Pee accessorius, 495 ; hippocampi, 495 
Petit, canal of, 596 
Petro-occipital suture, 06 
Petro-sphenoidal suture, 66 
Petrosal nerve, superficial or large, from 
Vidian, 522, external, 522, small, 512 ; 
sinus, inferior, 437, superior, 437 
Petrous ganglion, 527 ; portion of temporal 
bone, 37 

Peyer’s glands, 041 

Phalanges, hand, 116, articulations of, 116, 
189, development of, 118; foot, 147, articu- 
lations of, 147, 203, development of, 148 
Pharyngeal aponeurosis, 628 ; artery, as- 
cending, 346; ganglion, 567 ; glands, 628; 
nerve, from external laryngeal, 630, from 
glosso-pharyngeal, 528, from Meckel’s 
ganglion, 523, from sympathetic, 667, from 
vagus, 530 ; plexus of nerves, 628, 507 ; 
spine, 27 ; vein, 432 

Pharynx, 627 ; aponeurosis of, 628 ; arteries 
of, 346 ; mucous membrane of, 628 ; mus- 
cles of, 231 
Phlebolites, 446 

Phrenic arteries, 397 ; nerve, 537 ; plexus of 
nerves, 570 ; veins, 447 
Pia-mater, of brain, 480; of cord, 472 ; 
testis, 713 

Pigment of iris, 592 
Pigmentary layer of choroid, 590 
Pillars of external abdominal ring, 732 ; of 
diaphragm, 259 ; of fauces, 624 ; of fornix, 
497 

Pineal gland, 499; peduncles of, 499 
Pinna of ear, 600 ; ligaments of, 601 ; mus- 
cles of, 602 ; nerves of, 003 ; vessels of, 
603 

Pisiform hone, 112 

Pituitary body, 490 ; fossa, 41 ; membrane, 


585 

flacenta, uses of, 673 

Plantar artery, external, 423, internal, 423 ; 
fascia, 317; ligaments, 200; cutaneous 
nerve, 661 ; nerve, external, 502, internal, 
561 ; veins, external, 445, internal, 445 
Plantaris muscle, 312 
Platysma myoides, 222 
Pleura, 68/; cavity of, 087; costalis, 687; 
pulmonalis, 687 ; reflections of, traced, 


rieurse, 687 

Plexus of Nerves, 469 ; aortic, 571 ; bra- 
chial, 538; cardiac, deep, 568, superficial, 
509, carotid, 506, external, 507 ; cavernous, 
566; cerebral, 567; cervical, 635, poste- 
rior, 638 ; coeliac, 571 ; colic, left, 571, 
middle, 671, right. 571; coronary, ante- 
rior, 569, posterior, *>69 ; cystic, *671 , dia- 
phragmatic, 570 ; epigastric or solar, 570 : 
f4 «»5 gastric, 671; gastro-duodenal, 
671 ; gastro-epiploic, 671, left, 671 , great 
cardiac, 668 ; tomorrhoidal, superior, 671, 
inferior, 672; hepatic, 671; hypogastnc, 
672, inferior, 672; ileo-colic, infra- 
orbital, 621 ; lumbar, 660; meningeal, 667 ; 
mesenteric, inferior, 671, s u P e nor, 671 , 
oesophageal, 631; ovarian, 671; ophthal- 
mic 667 ; pancreatic, 671; pancreatico- 
duodenal/sfl; patellas, 666; pharyngeal, 
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Plexus of Nerves (continued). 

529, 507; phrenic, 570; prostatic, 578; 
pulmonary, anterior, 581, posterior, 531; 
pyloric, 571; renal, 570; sacral, .557; sig- 
moid, 571; solar, 570 j spermatic, 571; 
splenic, 571 ; superficial cardiac, 509 ; 
supra-renal, 570; tonsillar, 528; tympa- 
nic, 528, 009 ; vaginal, 578 ; vertebral, 503 ; 
vesical, 572 

Plexus of Veins (see Veins). 

Plica semilunaris, 599 

Pneumogastric lobule of cerebellum, 502 

Pneumogas trie nerve, 529 

Points oi ossification, 6 

Pomum Adami, 675 

Pons'hepatis, 648; Tarini, 490 

Pons Varolii, 485 

Popliteal artery, 414; branches of, 416; 
peculiarities of, 415 ; surgical anatomy of, 
415; lymphatic glands, 459; nerve, ex- 
ternal, 562, internal, 560; space, 414; 
vein, 445 

Popliteus muscle, 318 
Pores of the skin, 579 


Processes, ciliary, 590 

Processus ad medullum, 508; ad pontem, 
504 ; brevis of malleus, 607 ; cochleari- 
formis, 89, 006; e cerebello ad testes, 
508; gracilis of malleus, 007 

Profunda cervicis artery, 369 ; femoris ar- 
tery, 412, vein, 445; inferior artery of 
arm, 378, superior, 378 

Promontory of tympanum, 605 ; of sacrum, 18 

Pronator quadratus muscle, 277 ; radii teres 
muscle, 274 

Prostate gland, 707, lobes of, 707; levator 
mulcle of, 707, 750 ; lymphatics of, 468 ; 
surgical anatomy of, 754; vessels and 
nerves of, 708 

Prostatic plexus of nerves, 573 ; of veins, 
446 ; portion of urethra, 704 ; fluid, 708 ; 
sinus, 705 

Protuberance, occipital, external, 20, inter- 
nal, 27 

Psoas magnus muscle, 293, parvus, 294 
| Pterygo-maxillary fissure, 75, ligament, 218 
| Pterygo-palatine artery, 350, canal, 42, nerve, 


Portal canals, 650 ; fissure, 649 ; vein, 448, 
650, 652, 673 

Portio dura of seventh nerve, 511; molis, 
508 ; inter duram et mollem, 611 
Poms opticus of sclerotic, 5 88 
Posterior (see under each seperrate head). 
Pott’s fracture, 325 
Pouches, laryngeal, 680 
Poupart’s ligament, 250, 732, 742 
Prepuce, 708 
Preputimn clitoridis, 719 
Princeps cervicis artery, 345 ; pollicis artery, 

Processes ob Process, acromian, 95 ; alveo- 
lar, 63 ; angular, external, 33, internal, 
33 ; auditory, 38 
basilar, 27 

clinoid, anterior, 43, middle, 41, posterior, 
41 ; cochleariform, 606 ; condyloid of 
lower jaw, 63 ; coracoid, 96 ; coronoid 
of lower jaw, 63 ; of ulna, 104 
ethmoidal of inferior turbinated, 60 
frontal of malar, 55 

hamular, of cochlea, 612, of lachiymal, 55, 
of sphenoid, 44 ; of helix, 601 
of Ingrassias, 43 
jugular, 27 

lachiymal of inferior turbinated bone, 59 
malar, 53 ; mastoid, 37 ; maxillary of in- 
ferior turbinated, 60, of malar bone, 56 ; 
mental, 61 
nasal, 58 

odontoid of axis, 12 ; olecranon, 104 ; 
olivary, 41 ; orbital of malar, 56, of 
palate, 58 

palate, 57 ; palatine of superior maxillary, 
58; pterygoid of palate bone, 58, of 
sphenoid, 44 

sphenoidal of palate, 58 ; spinous of tibia, 
185, of ilium, 121, of sphenoid, 43; 
styloid of temporal, 89; of ulna, 105; 
of radius, 108 ; superior vermiform of 
cerebellum, 601 
unciform, 114, of ethmoid, 46 
zygoma^* ^ enoid r 42* of temporal, 89 


Pterygoid arteries, 349 ; muscles, 220 ; fossa 
of sphenoid, 44, of lower jaw, 63 ; ner\ e, 
523 ; notch, 44 ; plexus of veins, 430 ; 
process of palate bone, 58; processes of 
sphenoid, 44 ; ridge, 43 
Pubes, 122 ; angle of, 122 ; crest of, 122 • 
spine of, 122 ; symphysis of, 122, 174 
Pubic arch, 126; articulations of, 174; por- 
tion of fascia lata, 297 
Pubo-prostatic ligaments, 702 
Pudendum, 718 

Pudic artery, in male, 403, peculiarities of, 
403, in female, 404; accessory, 403; deep 
external, 412; superficial external, 412; 
nerve, 558 ; vein, external, 444, internal, 
445 

Pulmonary artery, 424, 692, opening of, in 
right ventricle, 066 ; capillaries, 692 : 
nerves from vagus, 531 ; sinuses, 607 ; 
veins, 426, 450, 692, openings of, in left 
auricle, 668 

Puncta vasculosa, 491 ; lachrymalia, 600 
Pulp, cavity of tooth, 619; of spleen, 657 ; 

of teeth, development of, 623 
Pupil of eye, 591 ; membrane of, 692 
Pyloric artery, 391, inferior, 391 ; plexus, 571 
Pylorus, 637 

Pyramid in vestibule, 610; of cerebellum, 
502; of thyroid gland, 693; of tympanum, 
605 

Pyramidalis muscle, 255 ; nasi, 215 
Pyramids, anterior, 482, decussation of, 482, 
posterior, 482 ; of Ferrein, 698 ; of Mal- 
pighi, 097 ; of the spine, 23 
Pyriformis muscle, 804 

Quadriceps extensor cruris muscle, 298 
Quadratus femoris muscle, 300; lumborum, 
255 ; menti, 217 
Quadrigeminal bodies, 499 

Radial artery. 879 ; branches of, 881 ; pecu- 
liarities of, 880; surgical anatomy of, 
380; lymphatic glands, 456; nerve. 54/ ; 
recurrent art ery, 381 ; region, muscles oi, 
278 : vein. 488 
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Radialis indicis artery, 382 
Radiating fibres of retina, 593 
Radio-carpal articulation, 185 
Radio-ulnar articulations, inferior, 183, mid- 
dle, 183, superior. 182 

Radius, 107, articulations of, 109 ; develop- 
ment of, 109, fracture of, 291 ; grooves m 
lower end of, 108 ; muscles attached to, 
109 ; oblique line of, 108 ; sigmoid cavity 
of, 108 ; tuberosity of, 107 ; and ulna, 
fracture of, 291 , 

Rami of the lower jaw, 63 
Ramus of ischium, 122 ; of pubes, 122 
Ranine artery, 342 ; vein, 430 
Raphe of corpus callosum, 492; of palate, 
624; of pennaBum, 749; of tongue, 581 
Receptaculi arterhe, 356 
Receptaculum cliyli, 454 
Recto-uterine ligaments, 722 
Recto-vesical fascia, 758; fold, peritoneal, 
703 ^ ’ 

Rectum, relations of, male, 644, female, 721 ; 
folds of, 646; lymphatics of, 463; sur- 
gical anatomy of, 646 

Rectus abdominis, 255 ; capitis anticus 
major, 235, minor, 235; posticus major, 
248, minor, 248; lateralis, 235; femoris 
muscle, 298 ; oculi, internus, superior, 
inferior, and external, 213 ; sternalis, 
204 

Recurrent, artery, interosseous, 385 ; radial, 
381 ; tibial, 419 ; ulnar, anterior, 384, 
posterior, 384; laryngeal nerve, 531; 
nerves to tentorium, 510 
Region, abdominal, 249 ; acromial, muscles 
of, 267, auricular, 210 
back, muscles of, 237 ; brachial, anterior, 
274, posterior, 280 
cervical, superficial muscles of, 222 
diaphragmatic, 258 

epicranial, muscles of, 208 ; epigastric, 631 
femoral, muscles of, anterior, 295, internal, 
300, posterior, 307, fibular, 315 ; foot, 
dorsum of, 318, sole of, 318 
gluteal, muscles of, 302 ; groin, 730 
of hand, muscles of, 284 ; humeral, ante- 
rior, 270, posterior, 272 ; hypochondriac, 
631 ; hypogastric, 6*31 
iliac, muscles of, 293, infra-hyoid, 225; 
inguinal, 730; inter-maxillary, muscles 
of, 217 ; ischio-rectal, 747 
laryngo-tracheal, surgical anatomy of, 685 ; 

lingual, muscles of, 229 ; lumbar, 631 
maxillary, muscles of, inferior, 215; supe- 
rior, 216 

nasal, muscles of, 215 
orbital, muscles of, 212 
palatal, muscles of, 232, palpebral, 211 ; 
perinsBum, 750, pharyngeal, muscles of, 
231 ; popliteal, 414 ; pterygo-maxillary 
muscles of, 220 
radial, muscles of, 278 
scapular, muscles of, anterior, 267, poste- 
rior, 268 ; Scarpa’s triangle, 408, supra- 
hyoid, muscles of, 227 
temporo-maxillary, muscles of, 218, tho- 
racic, 250, anterior, 203, lateral, 266, 
tibio-fibular, anterior, 309, posterior, 
311 

umbilical, 031 


Region ( continued ). 

vertebral, muscles of, anterior, 235, lateral, 
236 ' 7 f 

Regions of abdomen, 631 
Reil, island of, 489 

Renal artery, 396, 698 ; plexus, 570 ; veins, 
447, 698 ^ ' 

Reservoir of thymus, 694 
Respiration, organs of, 689, muscles of, 
258 

Respiratory nerves of Bell, external, 540, 
internal, 537 

Restiform bodies of medulla oblongata, 482, 
483 

Rete mucosum of skin, 576 ; testis, 710 
Reticular cartilage, 151 
Retina, 592, arteria centralis of, 359, 594; 
fovea centralis of, 593 ; limbus luteus of, 
593 ; membrana limitans of, 594 ; nervous 
layer of, 593 ; nummular layer of, 593 ; 
radiating fibres of, 594 
Retinacula of ileo-csecal valve, 643 
Retrahens aurem muscle, 211 
Rhomboid impression, 91 ; ligament, 177 
Rhomboideus, 215, major, 241, minor, 241 
Ribs, 85 ; angle of, 86 ; articulations of, 166 ; 
attachment of muscles to, 89; develop- 
ment of, 87 ; false, 85 ; floating, 85 ; head 
of, 86 ; ligaments of, 166 ; neck of, 86 ; 
peculiar, 87 ; true, 85 ; tuberosity of, 86 ; 
vertebral, 85 ; vertebro-costal, 85 ; ver- 
tebro-sternnl, 85 
Rickets, 2 

Ridge, internal occipital, 27 ; mylo-hyoidean, 
62 ; pterygoid, 43 ; superciliary, 32 ; tem- 
poral, 36, 73 
Rima glottidis, 679 

Ring, abdominal, external, 250, 732, internal, 
735 ; femoral or crural, 743 ; fibrous of 
heart, 669 

Ri8orius muscle, 218 
Rolando, tubercle of, 484 
Root of lun£, 690 

Roots of spinal nerves, 533; of teeth, 617 ; 

of zygomatic process, 36 
Rostrum of sphenoid bone, 42; of corpus 
callosum, 492 
j Rotation, 156 
Rotatores spinso muscles, 247 
Round ligaments of uterus, 727 ; relation of 
to femoral ring, 744 ; of liver, 648 
Rugae of stomach, 638 ; of vagina, 721 
Rupture of urethra, course taken by urine 
in, 750 

Sac, lachrymal, 600 ; of omentum, 633 
Saccule of vestibule, 613 
Sacculus laryngis, 680 
Sacra-media artery, 397 
Sacral arteries, lateral, 406 ; canal, 21 ; cor- 
nua, 20; foramina, 19; ganglia, 572; 
lymphatic glands, 461 ; nerves, 556 ; 
plexus, 557 ; vein, lateral, 446, middle, 446 
Sacro-coccygeal ligaments^ 174 
Sacro-iliac articulation, 173 
Sacro-lumbalis muscle, 245 
Sacro-sciatic foramen, greater, 121, 172, 
lesser, 121, 173; ligaments, 173; notch, 
greater, 121, lesser, 121 
Sncro-vertebral angle, 18 
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Sacrum, 18, articulations of, 22, attachment 
of muscles to, 22, development of, 22, 
peculiarities of, 21, structure of, 21 
Sacs, dental, 623 
Sagittal suture, 65 

Salivary glands, 625, structure of, 627 
Santorini, cartilages of, 677 
Saphenous nerve, long or internal, 555, short, 
561 ; opening, 297, 741 ; vein, external or 
short, 444, internal or long, 444, 738 
Sarcolemma, 204 
Sarcous elements of muscle, 204 
Sartorius muscle, 297 

Scala tympani of cochlea, 612 ; vestibuli of 
cochlea, 612 
Scalse of cochlea, 612 

Scalenus anticus, 286; medius, 237 ; pos- 
ticus, 237 

Scaphoid bone, hand, 110, foot, 144 ; fossa 
oi sphenoid, 44 

Scapula, 92 ; articulations of, 97 ,* attachment 
of muscles to, 97 ; development of, 96 ; 
dorsum of, 93 ; glenoid cavity of, 96 ; 
head of, 96; ligaments of, 179; muscles 
of, 267 ; spine of, 94 ; venter of, 92 
Scapular artery, posterior, 368, supra, 367 ; 
region, muscles of, anterior, 267, posterior, 
268 ; veins, 439 1 

Scapulo-clavicular articulation, 177 
Scaifskin, 576 
Scarpa’s triangle, 408 
Schindylesis, 154 
Schneiderian membrane, 585 
Schreger’s analysis of bone, 2 
Schwann, white substance of, 467 
Sclerotic, 687 

Sciatic artery, 404 ; nerve, greater, 560, 
leeser, 558 ; veins, 446 
Scrotal hernia, 737 

Scrotum, 711 ; dartos of, 711 ; lymphatics 
of, 711 ; nerves of, 711 ; septum of, 711 ; 
vessels of, 711 , 

Sebaceous glands, 579 
Sella turcica, 41, 68 

Semen, 716; liquor seminis of, 716; semi- 
nal granules of, 716; spermatozoa of, 716 
Semicircular canals, 610 : membranous, 609 
Semilunar bone, 110 ; cartilages of knee, 194 ; 

f anglion of fifth nerve, 517 ; of abdomen, 
70 ; valves, aortic, 669 ; pulmonic, 667 
Semimembranosus muscle, 308 
Seminal granules, 716 ; ducts, 716 ; vesicles, j 
715 1 

Seminiferous tubes, 714 
Semispinalis muscle, 246 
Semitendinosus muscle. 307 
Senac, on structure of heart’s valves, 666 
Senses, organs of the, 574 
Separation of epiphyses, 8 
Septum auricularum, 665, 668; crurale, 
745; lucidum, 496 ; of medulla oblongata, 
484; of nose, 79; cartilage of, 584; pec- 
tinoforme, 709; of pons Variolii, 486; 
scroti, 711 ; subarachnoid, 473 ; of tongue, 
582 ; ventriculorum, 666 
Septum between bronchi, 684 
Serratus magnus, 260: posticus inferior, 
242; superior, 242 
Sesamoid bones, 149: cartilages, 584 
Seventh nerve, 608, 611 


Shaft of a bone, its structure, 8 
Sheath of arteries, 328; of muscles, 205; of 
nerves, 469 ; femoral or crural, 742 ; of 
rectus muscle, 255 
Short bones^ 3 

Shoulder joint, 179 ; muscles of, 267 ; vessels 
and nerves of, 179 

Sigmoid artery, 396 ; cavity, greater and 
lesser of ulna, 104, of radius, 108 ; flexure 
of colon, 644 ; meso-colon, 685 ; notch of 
lower jaw, 65 

Simon, on supra-renal capsules, 700 
Sinuses, cranial, 82, 427, 434 ; confluence of 
the, 434; cavernous, 436; circular, 416; 
lateral, 435 ; longitudinal inferior, 435, 
superior, 434 ; occipital, 435 ; petrosal, 
inferior, 437, superior, 437 ; straight, 435 ; 
transverse, 437 

Sinuses of nose, 82 ; ethmoidal, 46 ; frontal, 
34 ; maxillary, 52 : sphenoidal, 41 
Sinuses of Valsalva, aortic, 669 ; pulmonary, 
667 

Sinuses of heart, of right auricle, 664, of left, 
667 ; of coronary vein, 450, 665 
Sinus circularis iridis, 592 
Sinus of jugular vein, 432 
Sinus of kidney, 696 
Sinus pocularis, 705 
Sinus prostaticus, 705 
Sixth nerve, 510 

Skeleton, 1, its number of pieces, 8 
Skin, General Anatomy of\ 574 ; appendages 
of, 577; areol© of, 575; colour of, its 
origin, 577 ; corium of, 575 ; cuticle of, 
576 ; derma, or true skin, 574 ; epidermis 
of, 570; furrows of, 576; hairs, 578; 
muscular fibres of, 575 ; nails, 577 ; nerves 
of, 677 ; papillary layer of, 575 ; rete- 
mucosum of, 570; sebaceous glands of, 
679 ; sudoriferous, or sweat-glands of, 
579; tactile corpuscles of, 576; vessels 
of, 677 

Skull, 25, 07 ; anterior region, 75 ; base oi’, 
external surface, 70, internal surface, 67 ; 
fossa of, anterior, 07, middle, 69, posterior, 
70; lateral region of, 73; tables of, 3; 
vertex of, 67 ; vitreous table of, 3 
Slender lobe of cerebellum, 503 
Small intestine, cellular coat of, 640; mu- 
cous coat of, 640 ; muscular coat of, 640 ; 
serous coat of, 040 ; simple follicles, 641 ; 
valvul© conniventes, 640 ; villi of, 641 
Small intestines, 639 ; duodenum, 639 ; 

ileum, 640; jejunum, 640 
Socia parotidis, 620 
Scemmering, foramen of, 598 
Soft palate, 624 ; aponeurosis o£ 625 ; arches 
or pillars of, 624 ; muscles of, 232 ; struc- 
ture of, 024 
Solar plexus, 570 

Sole of foot, muscles of, first layer, 318, 
second layer, 320, third layer, 82i 
Soleus muscle, 312 
Solitary glands, 641 

Space, anterior perforated, 489; axilla^ 
869; intercostal, 85; popliteal, 414; p 08 “ 
terior perforated, 490 

Spaces, Haversian, 8 , 

Spebhatic abteby, 396, 712; canal, 734; 
cord, 712, arteries of, 712, course of, 71 h 
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Spermatic Artery (continued). 
lymphatics of, 712 ; nerves of, 712, rela- 
tion to femoral ring, 743 ; relations of in 
inguinal canal, 712, 734; veins of, 712; 
fascia, external, 250, 732; plexus of nerves, 
571, of veins, 444; veins, 447, 712 
Spermatozoa, 716 

Spheno-maxiUary fissure, 75, fossa, 75 
Spheno-palatine artery, 350; foramen, 50; 

ganglion, 621 ; nerves, 520; notch, 59 
Spheno-parietal suture, 00 
Sphenoid bone, 40, articulations of, 45, at- 
tachment of muscles to. 48, development 
of, 44, greater wings of, 42, lesser wings, 
of, 43, pterygoid processes of, 44, spinous 
process of, 42, vaginal processes of, 42 
Spnenoidal fissure, 43; nerves in, 511; pro- 
cess of palate, 58 ; sinuses, 41 ; spongy 
hones, 45 

Sphincter muscle of bladder, 703 ; of rectum, 
external, 748, internal, 748; of vagina, 
752 

Spinal arteries, anterior, 305, lateral, 365, 
posterior, 360, medium, 365 
Spinal Cord, 473, arachnoid of, 472, ar- 
rangement of grey and white matter in, 
475, central canal of, 477, central liga- 
ment of, 473, columns of, 474, dura mater 
of, 471, fissures of, 474,' foetal peculiarity 
of, 473, grey commissure of, 475, internal 
structure of, 475, ligamentum denticu- 
latum of, 473, membranes of, 471, neuri- 
lemma of, 473, pia mater of, 472, sections 
of, 475, white commissure of, 475, white 
matter of, 475 

Spinal nerves, 533, arrangement into groups, 
533, branches of, anterior, 533, posterior, 
533, ganglia of, 533, origin of roots, ante- 
rior, 533, posterior, 533 
Spinal veins, 442, longitudinal anterior, 442, 
posterior, 442 

Spinal accessory nerve, 528 

Spinalis cervicis muscle, 246 ; dorsi, 245 
Spine, 8, General Description of> 23; arti- 
culations of, 157 ; ossification of, 17 
Spines of bones, ethmoidal, 40; of ischium, 
121 ; nasal, 34, anterior, 54, posterior, 57 ; 
pharyngeal, 27 ; of pubes, 122 ; of scapula, 

Spinous process of ilium, 119, of sphenoid, 
43, of tibia, 136, of vertebra, 9 


Spiral canal of cochlea, 611 
Splanchnic nerve, greater, 669, lesser, 6/0, 
smallest or renal, 570 

Spleen, 666; capillaries of, 660; hbrous 
elastic coat of, 667; lyinphatiM of, ^, 
660; Malpighian corpuscles of, 608 , nerves 
of, 060; proper suhstance of, 657; re a- 

tions of, 666 ; serous coat of, 667 , sue 

and weight, 666 ; artery of, 659, struc- 
ture of, 667; trabeculae of, 067 ; veins of, 

Splenic artery, 392, Ag® 5 

plexus, 571 ? corpuscles, 658 , vein, 
Spleniua muscle, 243 „ 

Spongy cartilage. 161; portion of urethra, 
706; tissue of bone, 1 ■„ f . 1 

Squamo-sphenoidal suture, 66 > P ® 11 

„ 8U ture,60 , „ ,^35 
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Stapedius muscle, 608 

Stapes, 607 ; annular ligament of, 608 

Stellate ligament, 167 

Steno’s duct, 626 

Sternal end of clavicle, fracture of, 289; 

foramen, 84 ; ligaments, 176 ; nerves, 536 
Sterno-clavicular articulation, 176 
Sterno-hyoid muscle, 225 
Stemo-mastoid muscle, 223 ; artery, 341 
Sterno-thyroid muscle ? 225 
Sternum, 81, articulations of, 85, attachment 
of muscles to, 85, development of, 83, 
ligaments of, 171 

Stomach, 635; alteration in position of, 
630; alveoli of, 638; cardia of, 635; 
cellular coat of, 038 ; curvatures of, 635 ; 
fundus of, 635; gastric follicles of, 038; 
ligaments of, 630 ; lymphatics of, 463 ; 
mucous glands of, 638, mucous membrane 
of, 638; muscular coat of, 637; orifices 
of, 635; pyloric end of, 635; pylorus, 
637 ; serous coat of, 637 ; simple follicles 
of, 638 ; splenic end of, 635 ; structure of, 
037 ; surfaces of, 635; vessels and nerves 
of, 638 

Straight sinus, 435 
Stratiform fibro-cartilage, 152 
Striae longitudinales, 492, laterales, 492 ; of 
muscle, 204 
Striped muscle, 204 
Stroma of ovary, 725 
! Structure, microscopic, of bone, 4 
j Stylo-glossus muscle, 230 
I Stylo-hyoid ligament, 165; muscle, 228; 
nerve from facial, 514 

i Styloid-mastoid artery, 34G; foramen, 39; 

1 vein, 430 

Stylo-maxillary ligament, 165 
Stylo-pharyngeus muscle, 232 
Styloia process of temporal bone, 39, ol 
radius, 108, of ulna, 105 
Subanconeus muscle, 273 
Subarachnoid space of brain, 480; of cord, 
472 ; fluid, 480; septum, 473 
Subclavian arteries, 360, branches of, 354, 
first part of, left, 361, right, 360, peculiari- 
ties of, 362, second portion of, 301, third, 
362, surgical anatomy of, 363 ; groove, 87 ; 
nerve, 540 ; triangle, 353 ; vein, 439 
Subclavius muscle, 265 
Subcruraeus muscle, 299 
Sublingual artery, 342; fossa, 62; gland, 
627. vessels and nerves of, 627 
Sublobular veins, 652 

Submaxillar}' artery, 344; fossa, < 62 ; gang- 
lion, 626 ; gland, 626, nerves of, 627 , ves- 
sels of, 627; lymphatic gland, 462; tn- 
angle, 352 . 

Submental artery, 344, vein, 430 
Sub-occipital nerve, 684, posterior branch 

Sutnpeduncular lobe of cerebellum, 602 
Sub-pubic ligament, 176 
Subscapular aponeurosis, 267; artery, 874, 

fossa, 92; nerves, 641 
Subscapularis muscle, 267 

Substantia cinerea gelatmosa, 47ts 
Sudoriferous gland, 679 
Sulci of cerebrum, 480 
Supercilia, 697 
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Superciliary ridge, 82 
Superficial palmar arch, 888 ; cervical artery, 
367; circumflex iliac artery, 412; perinaeal 
artery^ 404 

Suj>erficialis colli nerve, 586; volee artery, 

Superior maxillary bone, 60, articulations 
of, 54, attachment of muscles to, 54, de- 
velopment of, 54 ; nerve, 519 
Superior meatus, 80, 585; profunda artery, 
378; turbinated crest, 53; of palate, 57; 
vena cava, 441 
Superior thyroid artery, 341 
Supinator brevis muscle, 281 ; longus, 278 
Supra-clavicular nerves, 536 
Supra-maxillary nerves from facial, 514 
Supra-orbital arch, 33 ; artery, 357 ; fora- 
men, 83, 76 ; nerve, 517 ; notch, 33 
Suprarenal arteries, 396 ; capsules, 699 ; 
nerves of, 700, vessels of, 700; plexus, 
570 ; veins, 447 

Supra-scapular artery, 367 ; nerve, 540 
Supra-spinales muscles, 247 
Supra-spinatus muscle, 268 
Supra-spinous ligaments, 159; aponeurosis, 

Supratrochlear nerve, 517 
Sural arteries, 416 ; veins, 445 
Surgical Anatomy, of abdominal aorta, 
889; of anterior tibial, 417; of arch of 
aorta, 332; of axilla, 369; of axillary 
artery, 372 

of base of bladder, 755 ; of brachial artery, 
377 ; bend of elbow, 376 
of common carotid arterv, 338; of common 
iliac artery, 399 ; of dorsalis pedis, 420 
of external carotid, 340 ; iliac, 407 
of facial artery, 345; of femoral artery, 
412 ; of femoral hernia, 738 
of hamstring tendons, 308 
of inguinal hernia, 730; of internal carotid, 
355 ; of iliac arteries, 401 ; of ischio- 
rectal region, 747 ; of innominate artery, 
335 

of laiyngo-tracheal region, 685 ; of lingual 
arteiy, 343 

of muscles of eye, 214, of muscles of lower 
extremity, 323, of soft palate, 234, of 
muscles of upper extremity, 288 
of oesophagus, 629 

of perinaeum, 749; of popliteal artery, 
414; of posterior tibial, 420; of pro- 
state gland, 754 
of radial artery, 380 
of Scarpa’s triangle, 408 
of sterno-mastoid muscle, 225 
of subclavian artery, 363 
of superior thyroid, 341 
of talipes, 816 ; of temporal artery, 347 ; 
of tnoracie aorta, 38o; of triangles of 
neck, 851 

of ulnar artery, 883 

Suspensory ligament of incus, 608 ; of lens, 
596 ; of liver, 647 ; of malleus, 607 
Sustentaculum tali, 141 
Sutura, 158 ; dentata, 154 ; harmonia, 154 ; 
limbosa, 154; notha, 154; serrata, 154; 
squamosa, 154; vera, 158 
Sutural ligament, 160 „ 

Suture basilar, 66; coronal, 60; cranial, 65; 


Suture ( continued ). 

ethmo-sphen oidal, 67 ; ethmoido-fron tal , 
67 ; frontal, 35, 60 ; fronto-parietal, 66 ; 
fronto-sphenoidal, 67 ; intermaxillary, 76 ; 
intemasal, 75 ; interparietal, 05 ; lambdoid, 
66; malo-maxillary, 76; masto-occipital, 
66; masto-parietal, 66; naso-maxillary, 
75; occipito-parietal, 06; petro-occipital, 
66 ; petro-spnenoidal, 66 ; sagittal, 65 ; 
spheno-parietal, 66; squamo-parietal, 66; 
squamo-sphenoidal, 06 ; temporal, 88 ; 
transverse, 66 

Swallow’s nest of cerebellum, 502 
Sweat-glands, 579 

Sympathetic Nerve, 470, 564; cervical por- 
tion, 566; cranial portion, 518; lumbar 
portion, 572 ; pelvic portion, 572 ; thoracic 
portion, 569 

Sylvius, fissure of, 488 ; aqueduct of, 499 
Symphysis of jaw, 61 ; pubis, 122, 174 
Synarthrosis, 153 
Synovia, 153 

Synovial Membrane, 152, articular, 152, 
bursal, 153, vaginal, 153 ( see also Indi- 
vidual Joints) 

Systemic arteries, 326; veins, 420 
System, Haversian, 5 


Tables of the skull, 3 
Tactile corpuscles^ 576 
Taenia hippocampi, 494 ; semi-circularis, 494; 
violacea, 504 

Tarsal bones, 139, ligaments, 199; cartilages 
of eyelid, 597 ; ligament of eyelid, 598 
Tarsea artery, 420 
Tarso-metatarsal articulations, 202 
Tarsus, 139 ; articulations of, 199 ; synovial 
membranes of, 201 ; development of, 148 
Teeth, 617; bicuspid, 018; body of, 017 ; 
canine, 618; cement of, 621 ; crown of, 
617 ; crusta, petrosa of, 621 ; cortical sub- 
stance of, 021; cuspidate, 018; deciduous, 
017 ; dental tubuli of, 020 ; dentine of, 
620 ; development of, 621 ; enamel of, 
620; eruption of, 623; eye, 618; false 
molars, 618 ; fang of, 017 ; general cha- 
racters of, 017 ; growth of, 623 ; incisors, 
017; in tertubular substance of, 620; ivory 
of, 620; milk, 619 ; molar, 618; uuilticus- 
pidate, 618 ; permanent, 617 ; pulp cavity 
of, 619; root of, 617, structure of, 620, 
temporary, 617, 019; true or large molars, 
wisdom, 018 

Temporal artery, .‘140; anterior, 340; deep, 
349 ; middle, 347 ; posterior, 347 ; sur- 
gical anatomy of, 347 

Temporal bone, 85; articulations of, 40 ; at- 
tachment of muscles to, 40 ; development 
of, 40 ; mastoid portion, 80 ; petrous por- 
tion, 37 ; squamous portion, 35 ; structure 
of, 40 

Temporal fascia, 219; fossae, 73; ganglion, 
507; muscle, 219; nerves of auriculo- 
temporal, 524, deep, 528, of facial, 514, 
ridge, 86, 73 ; suture, 38 ; veins, 430 
Temporary cartilage, 6, 151 ; teeth, 617, 019 
Temporo-facial nerve, 514; malar, 519; 
maxillary articulation, 164 ; maxillary 
vein, 480 
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Achillis, 312 ; palpebrarum or oculi, 

r ^*nt~c\ n> cen t r ^> or cor diform of diaphragm, 
~~y ; conjoined of internal oblique ana 
transversalis, 252, 733; of wrist, 283: of 
ardde, 198 ; of ham-string, 308 
Tendon, structure of, 206 
lenaot palati muscle, 233; tarsi muscle, 
ij.{ > tympam muscle, 60ft ; canal for, 39, 
006 ; vaginae femoris muscle, 297 
Tentorium cerebelli, 479 
Teres major muscle, 270 ; minor, 269 
Testes, 712 ; coni vasculosi of, 714 ; cover- 
ings of, 711, 713 ; tunica albuginea, 713, 
vaginalis, 713; vasculosa, 713; gubernacu- 
lum testis, 717 ; lobules of, 714 ; lympha- 
tics of, 463 ; mode of descent, 716; rete 
testis, 714 ; size and weight of. 713 ; struc- 
ture of, 714 ; tubuli seminiferi of, 714 ; 
vas deferens of, 715; vasa efferentia of, 
714 ; vasa recta, 714 ; vasculum aberrans 
of, 714 

Thebesii venae, 450 ; foramina, 450 
Thalami optici, 497 
Theca vertebralis, 471 

Thigh, muscles of back, 307 ; deep fascia, 
fascia lata, 296; superficial fascia, 295, 
738 ; muscles of front, 295 
Third nerve, 508 ; ventricle of the brain, 498 
Thoracic aorta, 386; surgical anatomy of, 
386 


Thoracic artery, acromial, 378; alar, 374; 

long, 374; superior, 373 
Thoracic duct, 454 
Thoracic ganglia of sympathetic, 669 
Thoracic nerves, anterior, 540 ; posterior, or 
long, 540 

Thoracic region, muscles of anterior, 262; 
lateral, 266 

Thorax, General Description o/, 661 ; base 
of, 661 ; bones of, 81 ; boundaries of, 661 ; 
cutaneous nerves of, anterior, 649 ; lateral, 
649 ; fasciae of, 262 ; lymphatics of, 464, 
465; muscles of, 266; parts passing 
through upper opening of, 661 
Thumb, articulation of with carpus, 187 ; 
muscles of, 284 

Thymus gland, 694; chemical composition, 
695 ; lobes of. 694 ; lymphatics of, 465 
Thyro-arytenoid ligament, inferior, 680 ; su- 
perior, 679 

Thyro-aryt®noideus muscle, 681 
Thyro-epiglottic ligament, 678 
Thyro-epiglottideus muscle, 682 
Thyro-hyoid ligaments, 678 ; membrane, 
077 ; muscle, 226 ; nerve, 516 
Thyroid artery, inferior, 362; middle, 333, 
385 ; superior, 341 ; surreal anatomy of, 
347 ; axis. 367 ; branches of sympathetic, 
667 ; cartilage, 676 ; foramen, 123 ; gan- 
glion, 667 ; gland, 693 ; chemical compo- 
sition, 094: isthmus of, 693 ; lymphatics 
of, 465 ; veins, inferior, 441 ; middle, 432 ; 

Tibia^isi; articulations of, 137; attach- 
ment of muscles to, 137 ; crest of, 136 i 
development of, 137 ; fracture of shaft ef, 
824; nutritious artery of, 423? spinous 
process of, 185 ; tubercle of, 135 ; tubero- 
sities of, 184 


Tibial artery, anterior 417 ; branches of, 
419 ; peculiarities of, 417 ; surgical ana- 
tomy of, 417 ; posterior, 420 ; branches of, 
422 ; peculiarities of, 421 ; surgical ana- 
tomy of, 421; lymphatic glands, 469; 
nerve, anteriov, 562 ; posterior, 561 ; recur- 
rent artery, 419 ; veins, anterior, 445 ; pos- 
terior, 445 

Tibialis anticus muscle, 309 ; posticus 
muscle, 314 

Tibio-fibular articulations, 196 ; region, ante- 
rior muscles of, 309 ; posterior, 311 
Tibio-tarsal ligament, 198 
Tongue, 580 ; arteries of, 683 ; fibrous sep- 
tum of, 582 ; follicles of, 582 ; fraenum of, 
581 ; mucous glands, 682 ; mucous mem- 
brane of, 581 ; muscular fibres of, 582 ; 
muscles of, 228 ; nerves o£ 683 ; papillae 
of, 581 

Tonsilar nerves, 528 
Tonsilar artery, 344 

Tonsils, 625 ; nerves of, 625 ; vessels of, 825 ; 

of cerebellum, 502 
Torcular Herophili, 27, 434 
Trabeculae of corpus cavemosum, 709; of 
spleen, 657 ; of testis, 713 
Trachea, 684 ; cartilages of, 684 ; glands of, 
685 ; relations of, 684 ; structure of, 684 ; 
surgical anatomy of, 685; vessels and 
nerves of, 685 

Trachelo-mastoid muscle, 245 
Tracheotomy, 686 
Tractus intermedio-lateralis, 477 
Tractus opticus, 508 
Tragicus muscle, 602 
Tragus, 601 

Transversalis fascia, 735 ; muscle, 254 
Transversalis colli artery, 367 ; muscle, 245 
Transverse arteries of basilar, 366; colon, 
644 ; facial artery, 347 ; vein, 430 ; fissure 
of brain, 496 ; of liver, 649 ; ligament of 
atlas, 162, of bin, 191, of knee, 195, of 
scapula, 179 ; tibio-fibular, 197 ; meso- 
colon, 635 ; process of a vertebra, 9 ; sinus, 
437 ; suture, 66 

Transversus auriculae, 602 ; pedis, 321 ; 

perinaei 751, perinaei (in female), 752 
Trapezium bone, 112 
Trapezius muscle, 238 
Trapezoid bone, 112 ; ligament, 178 
Triangle, inferior carotid, 351 ; of Hesselbach, 
733 ; of neck, anterior, 351, posterior, 352, 
occipital, 353; Scarpa's, 408; subclavian, 
353; submaxillary, 352; superior carotid, 
352 

Triangular ligament of abdomen, 250, 733 ; 
of urethra, 752 

Triangularis sterni muscle, 257 
Triceps extensor cruris, 299 ; extensor cubiti, 
272 


Tricuspid valves, 666 
Trifacial or trigeminus nerves, 516 
Trigone of bladder, 703 
Trochanteric fossa, 129 
Trochanters, greater and lesser, 128 
Trochlea, of humerus, 100 
Trochlear nerve, 509 

True pehris, 124 ; ligaments of bladder, 702 , 
ribs, 85 ; corpus luteum, 727 
Trunk, articulations of, 156 ; muscles of, 237 
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Tube, Eustachian^ 6002 Fallopian, 724 
Tuber cineretmi, 490; Ladm, 121 
Tubercle of the clavicle, 90 ; of the femur, 
129} lachmnal, 68; laminated of cere- 
bellum, 602; of Lower, 666 ; for odontoid 
ligaments, 27 ; of scaphoid, 110 ; of the 
tibia, 136 ; of ulna, 104 ; of zygoma, 86 
Tubercles, genial, 62 ; of ribs, 86 
Tubercula quadrigemina, 499 
Tuberculo cmereo, 484 
TuberositieSi of humerus, greater and lesser, 
98; of tibia, 134 

Tuberosity of ischium, 121; maxillary, 60; 

of palate bone, 68 ; of radius, 107 ^ 

Tabes, bronchial, 684, structure of in lung, 
691 

Tubular nerve fibres, 467 
Tubular substance of kidney, 697 
Tubuli, dental, 620 ; of Ferrein, 698 ; lacti- 
feri, 728; recti, 714; semxniferi, 714; 
uriniferi, 697 

Tnbulus centralis modioli, 611 
Tuft, vascular, in Malpighian bodies of kid- 
ney, 698 

Tunica albuginea, 713; of ovary, 726; 
Ruyschiana, 690; vaginalis, 713; vagi- | 
nans propria, 718; reflexa, 713; vascu- 
losa testis, 713 

Turbinated bone, superior, 47, inferior, 69, 
middle, 47 
Tutamina oculi, 697 

Tympanic artery, from internal carotid, 356 ; 
from internal maxillary, 348; bone, 40; 
nerve, 528, 609 ; of facial, 613 
Tympanum:, 604; arteries of, 608; cavity 
of, 704; membrane of, 606; mucous 
membrane of, 608 ; muscles of, 608 ; 
nerves of, 609; ossicula of, 606; veins 
of, 609 

Ulna, 102, articulations of, 107 ; coronoid pro- 
cess of, 104; olecranon process of, 104: 
development of, 107 ; fracture of coronoia 
process of, 290; of olecranon, 290; of shaft, 
291; muscles attached to, 107; sigmoid 
cavities of, 104 ; styloid process of, 105 ; 
tubercle of, 104 

Ulnar artery, 382 ; branches of ; 384 ; pecu- 
liarities of, 382 : surgical anatomy of, 383 ; 
lymphatic glands, 468 ; nerve, 646 ; artery, 
recurrent, anterior, 384; posterior, 384; 
vein, anterior^ 437 ; posterior, 438 
Umbilical arteries in foetus, 402, 673 ; how 
obliterated, 674; fissure of liver, 648; 
region, contents off 031 ; vein, 672 ; how 
obliterated, 674 
Umbilicus, 266 

Unciform bone, 114; process of ethmoid, 
46 

Ungual phalanges, 116 
Upper extremity, arteries off 360; bones of, 
90 ; fascia of, 261; ligaments of, 176; 
lymphatics of, 468; muscles of, 261; 
nerves of, 540; surgical anatomy of, 288; 
veins of 437 M 

Urachus, 704 jg T{ 

Ureters, 699: muscles of 703; 

099 ; vessels of, 699 
Urethra, male, 704 ; bulbous 
‘ \ 706; caput gallinaginis, 


Urethra (eontwued). 
portion, 706 ; prostatic portion, 704 ; sinus 
of, 706 ; rupture of course taken by urine, 
760; sinus pocularis of, 706; spongy 
portion of, 705; structure of, 701; veru- 
montanum, 704 ; female, 720 
Urinary organs, 696 

Uterine arteries, 402 ; nerves, 578 ; plexus of 
veins, 446 

Uterus, 722; appendages of, 724; arbor 
vitas of, 723; broad ligaments of, 722; 
cavity of, 722 ; ganglia of, 578 ; nerves of, 
578; in foetus, 724; fundus, body, and 
cervix of, 722 ; ligaments of, 722 ; lym- 

? hatics of, 463 ; during menstruation, 
24; in old age, 724, after parturition, 
724 ; during pregnancy, 724 ; at puberty, 
724 ; round ligaments of, 727 ; shape, 
position, dimensions, 722 ; structure of, 
723 ; vessels, 728 ; nerves of, 573, 723 
Uterus masculinu8, 705 
Utricle of vestibule, 613 
Uvea, 691 

Uvula, of throat, 624 ; of cerebellum, 502 ; 
vesicse, 704 

Vagina, 721 ; columns of, 721 ; lymphatics 
of, 463 ; orifice of, 719 
Vaginal arteries, 402 ; plexus of nerves, 573 ; 
plexus of veins, 446 ; portal plexus, 
652 ; process of temporal, 39 ; processes 
of sphenoid, 42; synovial membranes, 
153 

Vagus nerve, 529 ; ganglion of root of, 529 ; 

of trunk of, 529 
Valley of cerebellum, 502 
Valsalva, sinuses of, 330, 666, 669 
Valve of Bauhin, 643 ; coronary, 061 ; of 
cystic duct, 654 ; Eustachian, 665 ; of 
gall-bladder, 653; ileo-ceecal, 643; of 
Kerkring, 640 ; mitral, 669 ; of Vieussens, 
500 

Valves in right auricle, 665; semilunar 
aortic, 669; pulmonic, 669; tricuspid, 
666 ; of lymphatics, 453 ; of veins, 428 
Valvuhe conniventes, 640 
Vas deferens, 715 ; structure of, 715 ; 
aberrans, 714 

Vasa aberrantia, from brachial artery, 376 ; 
afferentia of lymphatic glands, 453 ; brevia 
arteries, 393; veins, 448; efferentia of 
testis, 714 ; of lymphatic glands, 453 ; 
vasorum of arteries, 328 ; of veins, 428 ; 
intestini tenuis arteries, 393 ; recta. 714 
Vascular system, changes in, at birtn, 674 ; 

peculiarities in foetus, 071 
Vasculum aberrans, 714 
Vastus extern usmuscle, 298 ; internus and 
crurseus, 299W 

Veins, General Anatomy of. 426; anas- 
tomoses of, 420; coats of, 427; mus- 
cular tissue of, 427 ; plexuses of, 420 ; 
size, form, etc., 420 ; structure of, 427 ; 
valves of, 428; vessels and nerves of, 
428 

► VtoNS or Vein, Descriptive Anaton*y of, 
t J|20;. of aim nasi, 429; angular, 429; 

tehr of knee, 446 ; auricular anterior, 
[4^430 JjAterior, 480 ; axillary, 439 ; azygos, 
l^ngtaBwer, 441 ; left upper, 442 ; right, 
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Veins ob Vein (continued) > 
basilic. 488 ; basi-vertebraL 443 5 of bone, 
6 ; brachial, 439; brachio-cephalic or 
innominate, 439 ; bronchial, 442 ; buc- 
cal, 480 

cardiac, 460; anterior, 460; great, 460; 
posterior, 460; cava superior, 441; in- 
ferior, 440; cephalic, 438; cerebellar, 


m 64; cerebral, 433 ; cervical, ascending, 
481 ; deep, 432 ; choroid of brain, 434 ; 
circumflex, iliac, 446 ; superficial, 444 ; 
condyloid posterior, 432 ; of corpora 
cavernosa, 7 10; of corpus spongiosum, 
710; of corporis striatum, 434 ; cystic, 
449 

deep, or venae comites, 426 ; dental in- 
ferior, 430; digital of hand, 438; of 
diploe. 432 ; dorsi spinal, 442 ; of penis, 
440 ; dorsalis nasi, 429 ; pedis, 444 
epigastric, 446; superficial, 444; of eye- 
ball, 696 

facial, 429 ; femoral, 446 ; frontal, 429 
of Galen, 460; gastric, 448; gastro-epi- 
ploic left, 448 ; gluteal, 446 
haemorrhoidal, 446 ; of head, 428 ; hepatic, 
448 

iliac, common, 446 ; external, 446 ; inter- 
nal, 446 ; ilio-lumbar, 446 ; inferior cava, 
446 ; innominate, 439 ; intercostal su- 
perior, 441 ; interlobular, 662 ; inter- 
osseous of forearm, 438; intralobular, 
662 

jugular anterior, 431 ; external, 431 ; ex- 
ternal posterior, 431 ; internal, 431 
of kidney, 698 

labial inferior, 430 ; superior, 430 ; laryn- 
geal, 441 ; lateral sacral, 446 ; lingual, 
432 ; of liver, 660 ; longitudinal inferior, 
436 ; lumbar, 447 ; ascending, 447 
mammary internal, 440 ; masseteric, 430 ; 
mastoid, 431; maxillary internal, 430; 
median cutaneous, 438 ; basilic, 438 ; 
cephalic, 438 ; medulli spinal, 443 ; me- 
ningeal, 430; meningo-rachidian, 442; 
mesenteric inferior, 445 ; superior, 445 
nasal, 429 

oblique, 460 ; obturator, 446 ; occipital, 
430 ; oesophageal, 441 ; ophthalmic, 436 ; 


palatine inferior, 430 ; palmar deep, 439 ; 
palpebral inferior, 430 ; superior, 430 ; 
pancreatic, 448; pancreatico-duodenal, 
448 ; parotid, 430 ; peroneal, 445 ; pha- 
ryngeal, 432 ; phrenic, 447 ; plantar 
external, 446 ; internal, 445 ; popliteal, 
446 ; portal, 448, 652 ; profunda femoris, 
446 ; pterygoid plo^mu 430 ; pudic ex- 
ternal, 444; intemdP445 ; pulmonary, 
460,692 

radial, 438 ; ranine, 430 ; renal, 447 
sacral, middle, 446 ; lateral, 446 ; salva- 
tella, 438 ; saphenous external, or short, 
444 ; internal, or long, 444 ; sciatic, 446 ; 
spermatic, 447 ; spheno-palatine, 432 ; 

* spinal, 442 ; splenic, 448 ; stylo-mastoid, *. 

S 430 ; subclavian. 439 ; sublobular, 662 ; 
submaxillary, 430 ; submental, 430 ; su- 
perficial, 420 ; supra-orbital, 429 ; supra- 
renal, 447 ; supra-scapular, 431 ; sural, 
446 ; systemic, 426 


m 

Veins ob Vein (continued), 
temporal, 430; middle, 480: temporo- 
maxillary, 430; thyroid inferior, 441; 
middle, 432 ; superior, 432 ; tibial an** 
terior, 446; posterior, 446; transverse 
cervical, 431 ; facial, 430 
ulnar anterior, 437 ; deep, 438 ; posterior, 
438; umbilical, 072 

vaginal of liver, 662; vasa brevia, 448; 
ventricular, 434 ; vertebral, 432 ; Vidian, 
432 

Veins, plexuses of, ovarian, 447, 727 ; pam- 
piniform, 447, 712, 727 ; pharyngeal, 432; 
pterygoid, 430; spermatic, 447, 712; 
utenne, 446 ; vaginal, 440; vesico-pro- 
static, 446 

Velum pendulum palati, 024; interpositum, 
497 

Vena cava, superior, 441 ; inferior, 446 
Venae comites, 420 ; Thebesii, 460 ; minim® 
cordis, 460 ; vorticos®, 690 
Venter of ilium, 119; of scapula, 92 
Ventricular veins, 434 

Ventricles of brain, third, 498 ; fourth, 604 ; 
lining membrane of, 604 ; fifth, 496 ; lateral, 
493 ; of corpus callosum, 492 ; of heart, 
left, 668 ; right, 666 ; of larynx, 680 
Vermiform process of cerebellum, superior, 
601 ; inferior, 602 

Vertebra dentata, 11 ; prominens, 12 ; de- 
velopment of, 17 

Vertebrae, 8, cervical, 9 ; development of, 16 ; 
dorsal, 12 ; general characters, 8 ; liga- 
ments of, 167 ; lumbar, 16 ; sacral, 18 ; 
structure of, 16 

Vertebral aponeurosis, 242 ; artery, 366 ; 
column, 28 ; articulation of, 167 ; ossifi- 
cation of, 17 ; foramen, 10 ; ligaments, 167 ; 
region, muscles of, anterior, 236; lateral, 
236 ; ribs, ^6 ; vein, 432 
Vertebro-costa^ribs, 85 
Vertebro-stemal ribs, 86 
Vertex of skull, 67 
Verumontanum, 704 

Vesical artery, inferior, 402, middle, 402, 
superior, 402 ; plexus of nerves, 572 
Vesico-prostatic plexus of veins, 446 
Vesico-uterine ligaments, 722 
Vesicles, Graafian, 725 
Vesicula prostatica, 706 
Vesicul® seminales, 715, vessels and nerves 
of, 716 

Vesicular-nervous matter, 467 
Vestibular artery, 614; nerve, 614 
Vestibule, of ear, 609, aqueduct of, 39, 610 ; 

of vulva, 719 ^ 

Vibriss®, 583 

Vidian artery, 360 ; canal, 44 ; nerve, 622 
Vieussens, valve of, 600 
VilU, 641 

Viscera, abdominal, position of, in regions, 
631 ; pelvic, position of at outlet of pelvis, 
754 

Vitelline membrane, 726 
Vitreous humour of the eye, 726; table of 
the skull, 3 . ^ 

Vocal cords, inferior or true, 680, superior or 
, false, 679 
Voic^ organs of, 874 
Voluntary muscles, 204 
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V<fcner, 90; alii o£89) articulations o^ 61 ; 

4w« iopmeat ol 61 
Vortex m heart, 970 
Vnba,718 

Waters, Dr., researches on the lung, 691 
Wharton’s aoot, 627 

White substance of brain, chemical analysis 
of, 466 ; of Schwann, 467 
Willis, drain 366 
Window, foramen of, 638 
Wisdom-tooth, 619 
Womb (see Uterus) 

Wormian bones, 148 


r 

W risherg, carriages of, 677; nerve of, 642 
Wdst^ouit, 186 

Xiphoid appendix, 83 

Y-ehaped centre of acetabulum, 123 
Yellow spot of retina, 692 - ' 

Yelk of ovum, 726 * * ^ 

Zona pellucida, 726 
Zygoma, 36 

Zygomatic arch, 74; fosses, 74; lymphatic 
glands, 455 ; process, 36 * 

Zygomaticus major muscle, 216 ; minor, 216 
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